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apron page. Backdating changes not given on the schematics are 
flagged by a numbered delta (Af) which refers to the correspon- 
ding numbered change in the Backdating Section (Section VIII). 



WARNING 



To help minimize the possibility of electrical fire or 
shock hazards, do not expose this instrument to rain 
or excess moisture. 



Manual Part No. 03580-90003 
Microfiche No. 03580-90093 



©Copyright Hewlett-Packard Company 1973 
P.O. Box 301, Loveland, Colorado 80537 U.S.A. 







HEWLETT 
miKM PACKARD 



MANUAL CHANGES 

Model Number: 3580A 
Manual Print Date; July, 1980 
Manual Part Number: 03580-90003 
Microfiche Part Number; 03580-90093 

I New or Revised Item 

This supplement contains important information for correcting manual errors and for updating 
the manual to instruments containing improvements made after printing of the manual. 

To use this supplement: 

1. Make all Manual ADDENDA and ERRATA changes. 

2. Make all additional changes that pertain to your instrument serial number only. 

ERRATA 

Title Page: Change Serial Number to: 2030A6633 

Page 1-0, OUTPUTS. Change "X-Asis" and "Y-Asis" to read "X-Axis" and "Y-Axis" respectively. 
Page 1-2, Table 1-2, INPUT CHARACTERISTICS. Change to read "impedance". 

Page 2-2, Paragraph 2-21. Change to read "Part Number 03580-90003". 

Page 4-5, Paragraph 4-48, line 3. Change "rearon" to "reason". 

Page 4-20, a) Paragraph 4-130, line 2. Delete "the 8-bit latch". 

b) Paragraph 4-131, line 4. Delete "The output of the D to Converter, ranging dc level". 
Page 4-26, Figure 4-27. Change reference designator to "U7B" for 1C in lower right corner. 

Page 5-3, Paragraph 5-15, 

a) Step a, line 2. Change "reuqire" to "require". 

b) Step e. Change "CWW" to "CCW". 

j Page 5-4, Paragraph 5-20, step c. Change "relesting" to "releasing". 

Page 5-5, Table 5-3. After -80 dBm 900 ohm change "-67.99 dBm" to "-67.45 dBm". 

Page 5-6, Paragraph 5-24, step c, line 2. Change "900%" to "900 ohm". 

Page 5-7, Table 5-9. Change Display Indication for .2 mV to "full scale (±6%)." 

Page 7-5, Paragraph 7-14, step g. Change "repedatively" to "repetitively". 

Page 7-15/7-16. For option 002 footnote change R47 to 5.49K. 

Page 7-17. Below the component locator, change REV B to REV C. The capacitors C2 and Cl 5 were 
physically lowered on the board. No electrical changes have been made to the board. 

Page 8-45/8-46. Insert the attached page 8-46a following the current page 8-46. 

CHANCE NUMBER 1 FOR ALL SERIAL NUMBERS 
Page V, Section III. 

Add: 3-11. Rear Panel Display Adjust ... 3-30 
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MANUAL CHANGES 
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Page 1-0, Table 1-1. Line Related Spurious; Change to; >80 dB below input reference level or 
-135 dBV (0.1 8uV) 

Page 1-1, Paragraph 1-8. Change Field Installation Kit part number to: Battery Pack only 03580-69508 
Page 2-1, Figure 2-1. Delete Cable; HP 8120-0684. 

Page 2-2. Add the following paragraph; 

2-22 Option 001 for internal rechargeable battery pack may be installed in the field by the follow- 
ing procedure; 

a. Turn power OFF and disconnect the power cord. 

b. Remove the bottom cover. 

c. Insert the battery pack in the space provided. 

d. Attach 2 each of screws provided through each of the side panels to the battery pack. 

e. Connect battery plug to switch assembly A10 PI, located near front. 

f. Replace the bottom cover. 

Page 3 - 313 - 4 . Replace with attached Page 3-3/3-4. 

Page 3-29/3-30. Replace with attached Page 3-29/3-30. 

Page 5-1 /5-2. Replace with attached Page 5-1/5-2. 

Page 5-9/5-10. Replace with attached Page 5-9/5-10. 

Page 5-11/5-12. Replace with attached Page 5-11/5-12. 

Page 5-13/5-14. Replace with attached Page 5-13/5-14. 

Page 5-15/5-16. Replace with attached Page 5-15/5-16. 

Page 5-17/5-18. Replace with attached Page 5-17/5-18. 

Page 5-27/28. Replace all PERFOR/MANCE CARDS following page 5-28 with PERFORMANCE CARDS 
(pages 1 to 5) attached. 

Page 6-3/6-4. Replace with attached Page 6-3/6-4. 

Page 6-5/6-6. Replace with attached Page 6-S/6-6. 

Page 6 - 716 - 8 . Replace with attached Page 6 - 716 - 8 . 

Page 6-9/6-10. Replace with attached Page 6-9/6-10. 

Page 6-11/6-12. Replace with attached Page 6-11/6-12. 

Page 6-13/6-14. Replace with attached Page 6-13/6-14. 
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Page 6-17/6-18. Replace with attached Page 6-17/6-18. 

Page 6-19/6-20. Replace with attached Page 6-19/6-20. 

Page 6-23/6-24. Replace with attached Page 6-23/6-24. 

Page 6-29/6-30. Replace with attached Page 6-29/6-30. 

Page 6-31/6-32. Replace with attached Page 6-31/6-32. 

Page 6-33/6-34. Replace with attached Page 6-33/6-34. 

Page 6-35/6-36. Replace with attached Page 6-35/6-36. 

Page 7-21/7-22. Change page number 7-21/7-22 to 8-47/8-48 and move to follow the previously 
inserted page 8-46a. Insert attached replacement page 7-21/7-22. 

Page 7-23/7-24. Change page number 7-23/7-24 to 8-49/8-50 and move to follow the previously 
inserted page 8-48. Insert attached replacement page 7-23/7-24. 

Page 7-24(a)/7-24(b). Replace with attached Page 7-24{a)/7-24(b). 

Page 7-25/7-26. Change page number 7-25 to 8-51/8-52 and move to follow the previously inserted 
page 8-50. Insert attached replacement page 7-25/7-26. 

Page 7-27/7-28. Change page number 7-27 to 8-53/8-54 and move to follow the previously inserted 
page 8-52. Insert attached replacement page 7-27/7-28. 

Page 7-29/7-30. Change page number 7-29 to 8-8a/8-8b and move to follow page S-7/8-8. Insert 
attached replacement page 7-29/30. 

Page 7-31/7-32. Change page number 7-31 to 8-55/8-56 and move to follow the previously inserted 
page 8-54. Insert attached replacement page 7-31/32, 

Page 8-16. Insert after page 8-16 the attached page 8-16a/8-16b. 

Page 8-24. Paragraph 5-35. 

a. Specification. Change to read: >80 dB below input reference level or -135 dBV (0.18 /iV). 

b. Step f, line 3: Change (-140 dBV) to: (-135 dBV). 

Page 8-25/8-26. Replace with attached Page 8-25/8-26. 

CHANGE NUMBER 2 applies to serial number 2030A06030 and greater. 

Page 5-22, Paragraph 5-77, step k. Replace step k with the following: 

k. Adjust the rear panel VERTICAL DISPLAY ADJUST position control to the center of its range. A 21 
Center the following pots: 

A4R7, A4R8, A4R9, A4R10, A4R3 and A4R4 
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CHANGE NUMBER 3 applies to serial number 2030A06029 and lower. 

Page 8-7(a)/8-7{b), Figure 8^a). 

If an instrument with serial number 2030A06029 or lower has an A13 Rev A board replaced with 
an A13 Rev B board then insert the following components into the A13 Rev B circuit board. 



R37 


100 ohm 


0757-0401 


R38 


100 ohm 


0757-0401 


R39 


10K ohm 


2100-3210 



CHANGE NUMBER 4 applies to serial number 2030A04461 and greater. 

Page 8-7(a)/8-7(b) Figure 8-6(a). 

On the schematic for A8, located near the center of the page, add C34 between the -10V2 line 
from L2 and V2 ground. Note; Part A8C34 is mounted on pins between R42 and Q2 emitter. 

CHANGE NUMBER 5 applies to serial number 2030A05376 and greater. 

Page 8-24, Paragraph 5-34. Add the following note: 

NOTE: The removable of A16C31 and A16C32 eliminates the need to perform the Spurious Response 
Test. For serial numbers 2030A05375 and below see Change No. A 19. 



/ 
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Operating Instructions 



AMPLITUDE REF LEVEL Switch: Operates itt conjunction with IN- 
PUT SENSITIVITY switch to establish full-scale sensitivity and 
measurement range. In linear mode it controls the IF attenuation. 
When rotated in a clockwise direction, full-scale sensitivity in- 
creases in s 20 V, 1 0 V, 2 V, 1 V sequence (Paragraph 3-551. In the 
Log 1 0 dB mode, changing the Amplitude Ref Level setting offsets 
the entire display in 1 0 dB irKrements (Paragraph 3-69). In Log 1 dB 
mode, the Amplitude Ref Level control offsets the display to select 
any 1 0 dB portion of the 80 dB range (Paragraph 3-7 1 ). 

LOG 1 dB Button: (push to set; push LIN or LOG 1 0 dB to release) 
Selects Log 1 dB amplitude mode. Display sensitivity is 1 dB par 
division; display renge is 10 dB. Any 10 dB portion of the 80 dB 
range can be displayed by changing the AMPLITUDE REF LEVEL set- 
ting. (Paragraph 3-711 

LOG 10 dB Bunon; (push to set; push LIN or LOG 1 dB to release) 
Selects Log 1 0 dB amplitude mode for absolute measurements in 
dBV or dBm/600 ohms or relative measurements in dB. Display serv 
sitivity is 10 dB per division; display range is 80 dB. (Paragraph 
3-661 

LINEAR Button: (push to set; push LOG 1 dB or LOG 10 dB to 
release) Selects Linear amplitude mode for absolute measurements 
in rms volts or relative measurements in percent of full scale. 
(Paragraph 3-51) 

POWER Switch: Applies line voltage to instrument when set to ON 
(AC) position; applies battery power to Option 0O1 instruments 



when set to ON (BATI position; applies line voltage to Option 0O1 
instruments to recharge batteries when set to CHARGE position. 
(Paragraph 3-1921 

POWER Light: Lights when POWER switch is set to ON (AC), ON 
(BAT) or CHARGE. 

STORE Button: (push to set; push to release) When initially press- 
ed, trace currently being displayed is permanently stored in 
memory. When released, permanently stored trace is cleared from 
memory. (Paragraph 3-160) 

BLANK STORE Button: (push to set; push to release) When press- 
ed. permanently stored trace is blanked from the display. When 
released, stored trace returns to display. (Paragraph 3-160) 

CLEAR WRITE Button; (momentary pushbutton) Clears display and 
resets sweep. 

FOCUS Control: Focuses CRT trace. (Paragraph 3-158) 

ADAPTIVE SWEEP Control: Turns Adaptive Sweep on or off; is 
used to sat baseline threshold on CRT display. (Paragraph 3-147) 

INTENSITY Control; Adjusts brightness of CRT trace. Intensity can 
be set to any level without danger of burning the CRT face. 
(Peragraph 3-1 58) 




X-AXiS Output: Female BNC connector supplies dc voltage cor- 
' ^ responding to position of frequency sweep on CRT. Output voKage 
ranges from 0 V (left-hand edge) to -f 5 V (right-hand edge). Output 
resistance is 1 kilohm, nominal. (Paragraph 3-165) 

Y-AXIS Output: Female BNC connector supplies dc voltage propor- 
tional to amplitude. Output voltage ranges from 0 V (bottom of 
screen) to -t- 5 V (top of screen). Output resistance is 1 kilohm, 
nominal. (Paragraph 3-168) 

PEN LIFT Output: A closure is present across these terminals during 
single sweeps. If Adaptive Sweep is used, the closure is present on- 
ly when the Instrument is sweeping slowly over a response. 
(Paragraph 3-170) 

© Power Input Module; Accepts power cord supplied with instru- 
ment. Contains line fuse and PC board for selecting line voltage. 
(Paragraph 3-1 931 

EXT TRG IN Connector; Female BNC connector accepts contact 
closure or TTL logic levels to remotely trigger the frequency sweep. 
(Paragraph 3-1 43) 

EXT REF/NORMAL Switch: In the NORMAL position, the tracking 
oscillator receives its reference from an internal 100 kHz crystal 
oscillator. In the EXT REF position, the tracking oscillator reference 
is an external signal applied to the TRACKING OSC IN connector. 
With the switch in the EXT REF position, the tracking oscillator will 
be inoperative unless an external reference signal is applied. 
(Paragraph 3-1 76) 



L.O. OUTPUT: Female BNC connector supplies a 100 mV rms 
signal whose frequency varies from 1 MHz to 1.5 MHz as the 
analyzer frequency is tuned from 0 Hz to 50 kHz. Output impedance 
is approximately 1 kilohm. (Paragraph 3-178) 

LEVEL Control: Sets the amplitude of the Tracking Oscillator Out- 
put signal (0 V to 2 V rms) 

TRACKING OSC IN; Female BNC connector. An external reference 
signal can be applied to this connector to offset or frequency- 
modulate the Tracking Oscillator Output signal. (Paragraph 3-1 751 

TRACKING OSC OUT: Female BNC connector supplies 0 Hz to 50 
kHz signal that tracks the tuned or swept frequency of tfie instru- 
ment. Output level can be adjusted from 0 V to 2 V rms using the 
rear panel LEVEL control Output Impedance is 600 ohms, nominal. 
(Paragraph 3-171) 

® DISPLAY ADJUSTMENTS: Positions the vertical, horizontal, and rota- 
tional axis of the displav* These controls can be adjusted with an 
alignment tool to allow precise alignment of the display. A21 
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3-13. Input Impedance. 

3-14. The input impedance of the 3580A is 1 megohm 
shunted by 30 pF (28 pF nominal). This high input im- 
pedance has a minimum loading effect on the input, 
signal and further permits the use of a 10 megohm. 
10 pF Voltage Divider Probe (-hp- 10004B). 

3-15. Figure 3-3 shows the equivalent circuit for the 
3580A Input. The resistor, Rjn* represents the 1 
megohm input resistance and the capacitor, Cj, 
represents the 28 pF shunt capacitance. Figure 3-4 
shows the input impedance, Zt, as a function of fre- 
quency. At low frequencies the reactance of Cj is very 
high, making Z,, nearly equal to Ri„. As frequency in- 
creases, the decreasing reactance of Cj becomes more 
and more significant, causing Zt to decrease. At 50 kHz, 
Zt is approximately 100 kilohms. 




Figure 3-3. Equivalent Input Circuit. 



3-16. input Constraints. 

3-17. The maximum ac voltage that can be safely 
applied to the 3580A INPUT is determined by the IN- 
PUT SENSITIVITY switch setting (Paragraph 3-39). 
Maximum input levels are listed in Table 3-2. The 
3580A input circuits are well protected and can with- 
stand momentary ( < 5 second) overloads up to 100 V 
rms on all input ranges. The instrument can withstand 
continuous overloads up to 100 V rms on the + 30 dB 
through -10 dB ranges and overloads up to 50 V rms on 



the -20 dB through -70 dB ranges. Overloads greater 
than this may damage the instrument. 



CAUTION 



SS80A STD Input Levels exceeding iOOV 
rms on the + 30 dB through -10 dB ranges, 

50 V rms on the -20 dB through -70 dB 
ranges or ± 100 V dc may damage the instru- 
ment. See Paragraph 3-187 for Option 002. 

3-18. DC Isolation. The STD 3580A INPUT is 
capacitively coupled to provide dc isolation. The max- 
imum dc voltage that can be safely applied to the IN- 
PUT is ± 100 V dc. Exceeding this limit can cause 
breakdown of the input capacitor resulting in damage to 
the input amplifier circuitry. 

3-19. The 3580A cannot be operated in a floating con- 
dition. All input and output commons are connected 
directly to outer-chassis (frame) ground which connects 
to earth ground through the offset pin of the power cord 
connector or the common side of the INPUT connector. 
The 3580A Option 992, when operated in the unbalanc- 
ed mode, has the same input restrictions as the 3580A 
standard. However, when the 3580A Option 002 is used 
in the bridged mode or the terminated mode, there is no 
input connection to chassis ground. 

3-20. Grounding. 

3-21. To protect operating personnel, the3580A chassis 
must be grounded. The 3580A is equipped with a three 
conductor power cable which, when plugged into an ap- 
propriate receptacle, grounds the instrument. The offset 
pin on the power plug is the ground connection. 

3-22. To preserve the protection feature when operating 
the instrument from a two contact outlet, use a three- 
prong to two-prong adapter and connect the lead on the 
adapter to earth ground. 
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Figure 3-4. Graph Z, vs. Frequency. 
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f. Adjust the front panel amplitude VERNIER so 
that the horizontal trace is between 0 dB and -10 dB on 
the display. 

g. Set the AMPLITUDE MODE to LOG 1 dB/DIV. 

h. Adjust the probe so that its response is flat over 
the entire frequency range (Figure 3-35). 




PROPERLY 

COMPENSATED 




Figure 3-35. Probe Compensation. 



3-205. Familiarization Exercise. 

3-206. The following procedure demonstrates the 
Digital Storage, Adaptive Sweep and other operating 
features of the'3580A. 

a. Turn the instrument on as outlined in Paragraph 
3-92. Perform the Amplitude Calibration Procedure 
(Paragraph 3-199). Perform the amplitude calibration 
using the 100 Hz BANDWIDTH and the LOG 10 dB 
AMPLITUDE MODE. 

b. Set the 3580A controls as follows: 



ADAPTIVE SWEEP OFF 

DISPLAY STORE and BLANK STORE 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBV/LIN - dBm Switch dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(Fully CW) 

FREQUENCY 00000 Hz 

START CTR START 

BANDWIDTH 100 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 5 KHz 

SWEEP TIME/DIV 1 SEC 

SWEEP MODE REP 



c. The spectral components of the 10 kHz calibration 
signal will now appear on the display. If the instrument 
is properly calibrated, the peak of the 10 kHz fun- 
damental frequency component will be at full scale and 
the zero response will coincide with the first line on the 
left-hand side of the display graticule. 

d. Set the BANDWIDTH switch to the 30 Hz posi- 
tion. The ADJUST light will illuminate to indicate that 
the sweep rate is too fast. As the trace is updated by a 
new sweep, the amplitudes of the various frequency 
components will be compressed because the IF Filter 
does not have time to fully respond. 

e. Rotate the SWEEP TIME control counterclock- 
wise until the ADJUST light goes out (10 SEC). When 
the ADJUST light goes out, the instrument is sweeping 
at the optimum rate. 

f. Set the SWEEP MODE switch to the SING 
(Single) position. Press and release the CLEAR WRITE 
button. This will clear the display and initiate a new 
sweep. Allow 100 seconds for the display to be updated. 
The trace generated by the single sweep will continue to 
be displayed until it is cleared or replaced by a new 
sweep. 

g. Press the STORE button and then press the 
BLANK STORE button. The trace currently being dis- 
played is now permanently stored in memory and can be 
recalled at any time by releasing the BLANK STORE 
button. 

h. Using the ADAPTIVE SWEEP control, set the 
baseline threshold about 10 dB above the noise floor. 

i. Press and release the CLEAR WRITE button to in- 
itiate a new sweep. Observe the fast and slow excursions 
of the Adaptive Sweep. Note that the pen lift relay clicks 
each time the instrument begins to sweep slowly over a 
response. The Adaptive Sweep takes only about 15 
seconds to trace the plot that previously took 100 
seconds. 

j. Set the ADAPTIVE SWEEP control to the OFF 
position. Release the BLANK STORE button to com- 
pare the 15 second trace and the 100 second trace. The 
two traces will be identical except the 15 second trace 
obtained using the Adaptive Sweep will not have a noise 
floor. Again press the BLANK STORE button. The per- 
manently stored trace will disappear. 

k. Set the SWEEP MODE switch to the REP (Repeti- 
tive) position. 

l. To examine the 20 kHz frequency component in 
greater detail, set the START/CTR switch to CTR, set 
the FREQ SPAN/DIV to 0.5 KHz and set the SWEEP 
TIME/DIV to 1 SEC. At this point, the center of the 
display is 0 Hz and the negative frequencies on the left- 
hand side of 0 Hz are blemked. Set the FREQUENCY 
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display to 20000 Hz. When the trace is updated by a new 
sweep, the 20 kHz frequency component will appear in 
the center of the display. 

m. Set the BANDWIDTH switch to 300 Hz. This will 
make the 20 kHz component wider because the 
analyzer’s response to a CW signal is an amplitude vs. 
frequency plot of the IF Filter. 

n. Release the BLANK STORE button. The perman- 
ently stored trace will reappear on the display. Even 
though the sweep parameters have been changed, the 
stored trace appears exactly as it did when the STORE 
button was initially pressed. 



2. To calculate the equivalent noise band- 
width, multiply the 3 dB bandwidth by 1.12. 
Remember that the 3 dB bandwidth has a 



tolerance of ±15% and therefore should be 
measured if accurate results are desired. 



3. The recorder Y Axis output is linear 
and continuous. Noise measurements can be 
made by connecting a true rms reading 
voltmeter to this output. See Paragraph 
3-168 for operating information concerning 
the Y Axis output. The use of an X-Y 
recorder may also prove beneficial in making 
noise measurements. 



o. Set the FREQ SPAN/DIV to 5 KHz and allow 10 
seconds for the display to be updated. 

p. Release the STORE button. The previously stored 
trace will disappear and a series of dots will appear on 
the current trace. The dots will be cleared when the 
display is updated by a new sweep. 



3-211. Rear Panel Display Adjustment Controls. A21 

Instruments with serial prefix 2030A06030 or greater have 
these controls which allow for the precise adjustment of 
the horizonal, vertical, and rotational axis of the display. 
If the display is misaligned use the following procedure 
to correct. 



3-207. Technique For Measuring Noise. 



a. Set the 3580A controls as follows: 



3-208. The 3580A uses peak detection on the sweep 
spectrum. Therefore, the noise displayed is peak noise 
and can be several dB higher than average noise. 
Average noise measurements can be made if the follow- 
ing technique is used: 

a. Use display smoothing. 

b. Ignoring the adjust warning light, decrease Sweep 
Time/Div until the display noise level no longer de- 
creases. The spectrum shape of the noise should be 
gradually changing, not abruptly, allowing the spectrum 
analyzer to follow it well. 



ADAPTIVE SWEEP OFF 

DISPLAY All Pushbuttons Released 



Amplitude MODE Log 1 dB/DIV 

Amplitude REF LEVEL NORMAL 

INPUT SENSITIVITY CAL 

VERNIER CAL (Fully CW) 

FREQUENCY 00000 Hz 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 KHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE REP 




3-209. Average Detection Error. The video detector is 
an average responding full wave detector. This type of 
detector has an inherent error when detecting noise. In 
the 3580A, the error occurs in both the linear and log 
modes of operation. To correct for this error, multiply 
the displayed reading by 1.128 to get the rms value. 

3-210. Log Conversion Error. In the Log mode of 
operation, an additional correction must be made to 
compensate for log conversion error. Add 1.5 dB to the 
corrected display reading. 



Use an alignment tool inserted through the DISPLAY 
ADJUST access holes in the rear panel to make the 
following adjustments: 

b. Adjust the rotation control so the display 
baseline is parallel to the bottom of the 
graticule line. 

c. Adjust the vertical position control so the 
display falls on the bottom graticule line. 



NOTES 

1. Only ‘’Gently’' varying noise spectra 
can be accurately measured using this techni- 
que. Accurate measurement of both discrete 
lines and noise levels in the same spectrum is 
generally not possible. 



d. Adjust the horizontal position control so the 
CAL signal peaks fall on the third , fifth, and 
seventh vertical graticule lines. 



e. Repeat b. through d. until the display is proper- 
ly adjusted. 
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SECTION V 
MAINTENANCE 



5-1. INTRODUCTION. 

5-2. This section contains Performance Tests 
(Paragraph S-S) and Adjustment Procedures 
(Paragraph 5-48) for the Model 3580A Specturm 
Analyzer. Troubleshooting information is presented in 
Section VII, along with the Schematic Diagrams. 

5-3. RECOMMENDED TEST EQUIPMENT. 

5-4. The test equipment that is recommended for main- 
taining the Model 3580A is listed in Table 5-1. The 
equipment is designated as to its use for Performance 
Tests, Adjustments or Troubleshooting. 

5-5. PERFORMANCE TESTS. 

5-6. The following Performance Tests are procedures 
that can be used to verify that the 3580A is operating 
properly and meets the spectifications listed in Table 
1-1. These procedures can be used for incoming quality 
control inspection, to check specifications after a repair 
or for routine maintenance. Where possible, the Perfor- 
mance Tests call out the proper adjustment in the Ad- 
justment Procedures. Since adjustments interact, it is 
important to follow the procedures carefully. 

a. FREQUENCY TESTS (Paragraph 5-9). 

b. SWEEP TESTS (Paragraph 5-13). 

c. AMPLITUDE TESTS (Paragraph 5-18). 

d. BANDWIDTH TESTS (Paragraph 5-28). 

e. DYNAMIC RANGE TESTS (NOISE TESTS) 
(Paragraph 5-30). 

f. IF FEEDTHRU and ZERO BEAT RESPONSE 
TSTS (Paragraph 5-36). 

g. INPUT IMPEDANCE TESTS (Paragraph 5-38). 

h. OUTPUT TESTS (Paragraph 5-40). 

i. BALANCED INPUT TESTS (Option 002 only) 
(Paragraph 5-44). 

5-7. Test Card. 

5-8. A Performance Test Card is provided at the end of 
this section for your convenience in recording the per- 
formance of the Model 3580A during Performance 
Tests. This card can be removed from the manuad and 
used as a permanent record of the incoming inspection 
or of a routine performance test. The Performance Test 
Card may be reproduced without written permission 
from Hewlett-Packard. 



NOTE 

Always allow one hour continuous warm-up 
before attempting any tests. 



5-9. Frequency Tests. ^16 

5-10. These tests verify part of the Frequency 
Characteristic Specifications listed in Table 1-1. If, for 
any reason, the instrument will not pass these tests, per- 
form the Sweep Alignment (Paragraph 5-63) of the Ad- 
justment Procedures. 



5-11. Range and Frequency Display Accuracy Test. 

a. Position the following front panel controls: 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . .LOG 10 dBv/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBv/LIN - dBm 600 0 dBv/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 30000 Hz 

START-CTR CTR 

RESOLUTION BANDWIDTH 1 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 Hz 

SWEEP TIME/DI V 2 SEC 

SWEEP MODE MAN 



Option 002: Set dBm 900 R/LIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 



b. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting the MANUAL VER- 
NIER, center the display indication. 

c. With the display indication now on the center 
graticule, vary the FINE FREQUENCY control to peak 
the display indication. 

d. The FREQUENCY display should read 30000 Hz 
± 3 Hz. 

e. Change the RESOLUTION BANDWIDTH to 3 
Hz. Repeat Steps c and d. 
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Table S-1. Recommandad Test Equipment 









USAGE 






nSTRUMENT 


REQUUSO CHAMCnmSTICS 


Perform! act 
Chttka 


Ad^ustmtots 


Treoblesbosting 


RECOMMEHDED 

MODEL 


Digital 


DC Function: 










Multimeter 


Full scale ranges: IV, 10V, 100V 
Resolution: 4 digits 
Input Impedance: 10-12 MO 
Accuracy: ± . 1 of reading 


X 


X 


X 


-hp- 34740/34702 
or 

-hp- 3455A 




AC Function: 










Response: average 
Frequency Range: 45Hz-100kHz 
Full Scale Range: 1V, 10V, 100V 
Resolution: 4 digits 

Input Impedance: & 10 MO, £ lOOpF 
Accuracy: ± 1 % of reading 








-hp- 1740B 


Oscilloscope 


Sensitivity: .005 V/OIV 








or 




Sweep: .005 psec/OIV to . 1 sec/div 








-hp- 180C/D with 




Frequency: 0 to 1 0 MHz 




X 


X 


-hp- 1801 A Vertical 




Input Impedance: 1MQ, 25 pF 








Amplifier and 




Dual Trace (troubleshooting only) 








1820C Time Base 


Voltage Dividers 


Division Ratio 10:1 










for 


Impedance: 10 MO, 10 pF 




X 


X 


-hp- 10004B 


Oscilloscope (21 










or 












-hp- 10004D 


Electronic 


Function: Frequency and 










Counter 


Time Interval 

Frequency Range: 10 Hz to 10 MHz 




X 


X 


-hp- 5328A 




Resolution: 6 digits 








or 




Sensitivity: 0.1 V rms 








-hp- 5328B 


Frequency 


Frequency Range: 10 Hz to 1.5 MHz 


X 


X 


X 


-hp- 3320B 


Synthesizer 


Amplitude Range: 








or 


(SO ohms) 


(-67.99 dBm 50 0 to + 26.99 dBm 
50 0) 








-hp- 3325A 




Amplitude Accuracy: ± .1 dB 
Amplitude Resolution: .01 dB 
Frequency Resolution: .1 Hz 










50 Ohm 


1 watt 


X 


X 


X 


-hp- 11048C 


Termination 
for Syntheseizer 


50 ohms ±.10 










Distortion 


Fundamental Frequency Range: 








-hp- 333A . 


Analyzer 


10 Hz to 100 kHz 
Distortion Measurement Accuracy: 








-hp- 334A 




± 10% for greater than .3% 
distortion 


X 


















Alien Avionics 


Bandpass Filter^ 


Center of Bandpass at 5kHz, (50 Q input) 








(special order) 




Output Distortion: 








or 




(with Frequency Synthesizer): > 90dB down 


X 






White Model 2640 


1 kO Resistor 


1 % film resistor 


X 






-hp- 0757-0280 


(2) 453 0 


1 % film resistor 


X 






-hp- 0698-3510 


resistors 










600 0 Termination 




X 






1109SA 


1 0 kO Resistor 


10% carbon or film resistor 






X 


-hp- 0757-0442 


550 Q Resistor 


10% carbon or film resistor 


X 






-hp- 0698-4456 


1 MO Resistor 


1 % film resistor 


X 






-hp- 0757-0344 


Logic Clip 


Able to detect TTL HIGH and LOW 






X 


-hp- 10528A 




levels for DUAL IN-LINE configuration, 
1 6 pins 











Optional see A 19 
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e. Reposition the following front panel controls; 

AMPLITUDE MODE LOG 1 dB/DIV 

f. Readjust the FINE FREQUENCY control for a 
peak display indication of the 10 kHz input. Adjust 
CAL 10 kHz for a full scale 0 dB display, if not already 
so adjusted. 

g. Slowly rotate MANUAL VERNIER CW until the 
display dot has dropped 3 dB in amplitude. (Remember, 
the display is calibrated 1 dB/DIV). This is the upper 3 
dB point of the filter. 

h. Read and record the frequency in the FREQUEN- 
CY DISPLAY. Rotate the MANUAL VERNIER CCW 
until the display dot has reached the lower 3 dB point of 
the filter. 

i. Subtract the frequency now in the FREQUENCY 
DISPLAY from the previously recorded frequency. The 
result should be 300 Hz ± 45 Hz. 

j. Repeat Steps f through i for the 100 Hz, 30 Hz and 
10 Hz filters. See Table 5-11 for the start frequency of 
the source, FREQUENCY setting, RESOLUTION 
BANDWIDTH, FREQ. SPAN/DIV, and the test 
limits. At the start of each new bandwidth setting, 
always center the display with MANUAL VERNIER, 
and adjust the FREQUENCY controls, and CAL 10 
kHz for a full scale, peak display at the appropriate 
start frequency. Then make the appropriate ad- 
justments for the upper and lower 3 dB points. 



Table 5-11. 300 Hz thru 10 Hz Bandwidth Tests. 



SOURCE STMT 
FRia tad 3560A 
FREQUEICY 


RESOiimoi 

BANDWIDTH 


FRED. SPAimiV 


1 a BMOPASS 
TEST UNITS 


10 kHz 


300 Hz 


SO Hz 


300 Hz ± 4S Hz 


1 kHz 


100 Hz 


SO Hz 


100 Hz ± IS Hz 


1 kHz 


30 Hz 


10 Hz 


30 Hz ± 4.5 Hz 


1 kHz 


10 Hz 


5 Hz 


10 Hz A 1.5 Hz 



k. Using Table 5-12 and the same technique used for 
the 300 Hz, 100 Hz, 30 Hz, and 10 Hz Bandwidths, test 
the 60 dB Bandpass of the 3 Hz and 1 Hz Alters. 

However, use AMPLITUDE MODE LOG 10 

dB/DIV and measure the frequency difference between 
the 60 dB points. As before, always adjust the FINE 
FREQUENCY control and CAL 10 kHz for a peaked 
full scale display before attempting to measure the 60 
dB bandwidths. If the display is noisy at the 60 dB 

points, use DISPLAY SMOOTHING MAX. 

Note: The display is now calibrated 10 dB/DIV. 



Table 5-12. 3 Hz and 1 Hz Bandwidth Tests. 



SOURCE START 


RESUlimOB 


FREQ. SPAHIDIV 


BO dB BANDPASS 


FREQ, tad 3SB0A 
FREQUENCr 


BANDWIDTH 




TEST UNITS 


1 kHz 


3 Hz 


5 Hz 


30 Hz ± 4.5 Hz 


1 kHz 


1 Hz 


S Hz 


10 Hz ± 1.5 Hz 



5-30. Dynamic Range Tests (Noise Tests). ^16 

5-31. Dynamic range is the ability of the instrument to 
detect large and small signals and display them 
simultaneously. The range and accuracy of the 
ampliAers is a determing factor. This specification was 
tested in the Amplitude Tests (Paragraph 5-18). The in- 
strument noise and spuriotis responses are the other 
determining factors of dynamic range. These tests verify 
these parameters. If the instrument will not pass any of 
these tests, see Section VII for troubleshooting informa- 
tion. There are no adjustments for these speciAcations. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohms) 

50 Ohm Termination (-hp- 1 1048C) 

Bandpass Filter (White Model 2640) 

Proper input resistor for Alter (550 A ± 10 Vo, 

Part No. 0698-4456) 

IVo 1 ktt film resistor (-hp- Part No. 0757-0280) 

5-32. Noise Level Tests. 

a. Connect the 1 kO resistor across the INPUT ter- 
minals of the 3580A. Disconnect alt signal sources. 

b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous tests). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 6000 dBV/LIN 

INPUT SENSITIVITY -70 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START - CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MAX 

FREQ. SPAN/DIV 5 kHz 

SWEEP TIME/DTV 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

next 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 Q/LIN — dBm 
600 A switch to dBm 9(X) A; set INPUT 
MODE switch to UNBAL; turn the TRACK- 
ING OSC LEVEL fully CCW. 

c. Adjust the MANUAL VERNIER full CCW. Ad- 
just the FINE FREQUENCY control for a peak display. 

d. Adjust the MANUAL VERNIER for a display in- 
diction at 10 kHz (2 major divisions from left graticule). 
Momentarily press the following control: 

DISPLAY CLEAR WRITE 

e. The display indication should always be less than 
- 130 dB (6 major divisions down from top graticule, 
since Full Scale = - 70 dB). 
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f. Reposition the following front panel control; 

RESOLUTION BANDWIDTH 30 Hz 

g. Momentarily press the following control: 

DISPLAY CLEAR WRITE 

The display indication should be less than - 140 dB (7 
major divisions down from top graticule). 

h. Reposition the following control: 

FREQ. SPAN/DIV 0.1 kHz 

i. Adjust MANUAL VERNIER full CCW. Adjust 
the FINE FREQUENCY control for a peak display in- 
dication. 

j. Adjust MANUAL VERNIER for a display indica- 
tion at 100 Hz (1 major division from leftmost 
graticule). Momentarily press the following control: 

DISPLAY CLEAR WRITE 

k. The display indication should be less than -132 
dB (6.2 major divisions down from top graticule). 

l. Adjust MANUAL VERNIER for a display indica- 
tion of I kHz (far right graticule). Momentarily press 
the following control: 

DISPLAY CLEAR WRITE 

m. The display indication should be less than - 140 
dB (7 major divisions down from top graticule). 

n. Reposition the following control: 

RESOLUTION BANDWIDTH 1 Hz 

Momentarily press the following control: 

DISPLAY CLEAR WRITE 

o. The display indication should be less than - 150 
dB (8 major divisions down from top graticule). 

p. Readjust MANUAL VERNIER for a display in- 
dication at 100 Hz (1 major division from leftmost 
graticule). Momentarily press the following control: 

DISPLAY CLEAR WRITE 

q. The indication should be less than - 143 dB (7.3 

major divisions down from top graticule). 

r. Reposition the following controls: 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 Hz 

s. Adjust MANUAL VERNIER FULL CCW. 
Momentarily press the following front panel control: 

DISPLAY CLEAR WRITE 



t. Adjust FINE FREQUENCY control for a peak 
response at the leftmost graticule. Reposition the 
following front panel control: 

DISPLAY SMOOTHING MAX 

u. Adjust the MANUAL VERNIER for a display in- 
dication at 10 Hz (2 major divisions from leftmost 
graticule). Momentarily press the following control: 

DISPLAY CLEAR WRITE 

V. The display indication should be less than -135 
dB (6.5 major divisions down from top graticule). 
Remove the 1 kO resistor from the input terminals. 

5-33. Noise Sideband Test, 

a. Reposition the following controls: 



SWEEP MODE RESET 

INPUT SENSITIVITY CAL 

FREQUENCY 10000 Hz 

START-CTR CTR 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 Hz 

SWEEP TIME/DIV 10 SEC 

SWEEP MODE MAN 



b. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 

c. Adjust the FINE FREQUENCY control for a peak 
display of this spike. 

d. Reposition the following controls: 

SWEEP MODE SING 

e. After waiting for the sweep to be completed (100 
sec.), verify that the noise on the display ± 10 Hz (± 2 
major divisions) away from the 10 kHz CAL signal (in 
center of display) is at least 70 dB below the CAL signal. 
5-34. Spurious Response Test. A 19 

NOTE: Not required for instruments having 
serial number > =2030A05376 or older units 
which have been updated. 

a. Reposition the following controls: 

INPUT SENSITIVITY -20 dB 

START-CTR START 

RESOLUTION BANDWIDTH 30 Hz 

FREQ. SPAN/DIV 2 kHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

b. Momentarily press: 

DISPLAY CLEAR WRITE 

c. Reposition the following controls: 4/85 
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SWEEP MODE MANUAL 

and momentarily press: 

DISPLAY CLEAR WRITE 

d. Connect the frequency synthesizer (use proper 
output impedance needed for the bandpass filter) to the 
input of the bandpass filter. Adjust the filter for a 5 kHz 
center frequency and adjust the synthesizer for a 5 kHz 
output. (For a 50 ohm source and the White 2640 filter, 
connect a 550 Q resistor ( ± 10%) in series between the 
filter and synthesizer. This gives the 600 0 source im- 
pedance required by the White filter (See Figure 5-3). 

e. Connect the output of the filter to the input of the 
3580A. Always terminate properly if required. (The 
White Model 2640 filter requires no output termination. 
See Figure 5-3). 

f. Adjust MANUAL VERNIER for a display indica- 
tion at 5 kHz (2'/i major divisions from left graticule). 
Adjust the source level for a - 20 dBV (full scale) input 
to the 3580A (For the White 2640 filter and a 500 
source, this corresponds to - 16.99 dBm 50 0 level on 
the source). Readjust MANUAL VERNIER for a peak 
display. Adjust CAL 10 kHz for a full scale display. 

g. Reposition the following controls: 

SWEEP MODE SING 

h. After waiting for one complete sweep (50 sec.) 
verify that all responses other than the zero response are 
at least 80 dB below the 5 kHz response. 

5-35. Line Related Spurious Test. 

Specification: 

>80dB below input reference level or 
-135 dBV (0.18 n V). 

a. Disconnect the Synthesizer and Bandpass Filter 
from the 3580A Input. Turn off all unnecessary equip- 
ment located near the 3580A. This especially includes 
large current users such as soldering irons, blowers, 
motors,etc. 



b. Using a short piece of wire, connect a short across 
the 3580A INPUT terminals. 

c. Reposition the following controls: 



INPUT SENSITIVITY -70 dB 

RESOLUTION BANDWIDTH 3 Hz 

FREQ. SPAN/DIV 5 Hz 

SWEEP MODE MAN 

MANUAL VERNIER centered 

DISPLAY SMOOTHING MAX 

START-CTR CTR 



NOTE 

If the power-line frequency is 50 Hz, substitute the 
following 3580A frequencies for Steps d and f. 

Step d: 50 Hz 

Stepf: 100 Hz 
Step f: 150 Hz 

d. With the FINE FREQUENCY control, tune the 
3580A frequency to 60 Hz. 

e. Press CLEAR WRITE, then slowly turn the 
MANUAL VERNIER to obtain a peak reading. The 
peak should be more than 65 dB below full scale (-135 
dB). 

f. Repeat Steps d and e substituting 120 Hz, and 180 
Hz for the 3580A frequencies. 

NOTE 

If the instrument fails this test double check 
that the input short is as small as possible, 
that all power line current is kept at a 
minimum, and that all covers are tightly 
secured on the 3580A 

5-36. IF Feedthru and Zero Beat Responsa Tasts. ^16 

5-37. These tests verify the ability of the instrument to 
reject a 100 kHz signal at the input and also how well 
the Zero Beat Response is suppressed. Proceed to the 
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Mixer Balance Adjustments (Paragraph 5-81) of the Ad- 
justment Procedures if the Zero Beat Response is too 
large. Proceed to Section VII for troubleshooting infor- 
mation if there is too much IF Feedthru. 

Equipment Required; 

Frequency Synthesizer (-hp- Model 3320B, 50 ohm) 

a. Reconnect the synthesizer to the 3580A. Do not 
terminate. Adjust the source for a 10 volt 100 kHz out- 
put ( -t- 26.99 dBm 50 ohms setting on 3320B and unter- 
minated). 

b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous test). 



SWEEP MODE RESET 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY -1-20 dB 

VERNIER (Amplitude) CAL 

START-CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 20 Hz 

SWEEP TIME/DI V 5 SEC 

FREQUENCY 00000 Hz 

next 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 O/Lin-dBm 600 fi 
switch to dBm 900 II; set INPUT MODE 
switch to UNBAL. 

c. Adjust MANUAL VERNIER for a response in the 
center of the screen. The display indication should be at 
least 70 dB below full scale to verify the IF Feedthru 
specification of Table 1-1. If the instrument fails this 
test, see Section VII for troubleshooting information. 

d. Disconnect the synthesizer. Reposition the follow- 
ing front panel controls: 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 5 kHz 

SWEEP MODE RESET 

e. Momentarily press the following front panel con- 
trol: 

DISPLAY CLEAR WRITE 

f. Adjust FINE FREQUENCY control for a max- 
imum display indication on the left graticule. This 
display should be at least 30 dB (3 major divisions) 
below full scale to verify the Zero Beat Response 
specification of Table 1-1. If the instrument fails this 
test, go to the Mixer Balance Adjustments (Paragraph 
5-81) of the Adjustment Procedures. 



5-3B. Input ImpadancB Tests. ^16 

5-39. These tests verify the Input Impedance 
characteristics of Table 1-2. Since there is no adjustment 
for this parameter, see Section VII for troubleshooting 
information if the instrument fails this test. 

Equipment required: 

1 MO ± IVo film resistor (-hp- Part No. 0757-0344) 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from 
the previous tests.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . LOG 1 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY 0 dB 

VERNIER (Amplitude) CAL 

START-CTR START 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 10 Hz 

FREQ. SPAN/DIV 1 kHz 

SWEEP TIME/DI V 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

next 

SWEEP MODE MANUAL 



Option 002: Set dBm 900Q/LIN-dBm 6000 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Connect the rear panel TRACKING OSC OUT to 
the front INPUT terminals of the 3580A. Adjust the 
rear panel TRACKING OSC LEVEL control fully CW. 
Adjust MANUAL VERNIER for a 1 kHz display in- 
dication (1 major division from left graticule). Readjust 
the TRACKING OSC LEVEL control for a full scale 0 
dB display. Momentarily press the following control: 

DISPLAY CLEAR WRITE 

c. Connect the 1 MO resistor in series between the 
TRACKING OSC OUT and front panel INPUT ter- 
minals. The display indication should drop 6 dB ± .3 
dB (6 major divisions ± .3 major divisions) to verify an 
input impedance of 1 MO. 

d. Reposition the following front panel control: 

INPUT SENSITIVITY - 10 dB 

e. Readjust the rear panel TRACKING OSC LEVEL 
control for a full scale display. Adjust MANUAL VER- 
NIER for a display indication at 10 kHz (far right 
display graticule). DO NOT REMOVE 1 MO 
RESISTOR. Momentarily press the following front 
panel control: 

DISPLAY CLEAR WRITE 
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f. 1) Std. 3S80A: The amplitude should drop 3 dB 

± 1 dB, verifying that the input shunt 
capacitance is 30 pF, nominal. 

2) Option 002: The amplitude should drop 4 dB 
± 1 dB, verifying that the input shunt 
capacitance is 40 pF, nominal. 

g. Disconnect the cable connected between the 
TRACKING OSC OUT and the front panel INPUT ter- 
minals. 

5-40. Output Tests. 

5-41 . These tests verify the Output specifications of the 
3580A listed in Table 1-1. 

Equipment Required; 

Digital Multimeter (-hp- Model 34740/34702) 
Distortion Analyzer (-hp- Model 333A) 

5-42. TRACKING OSC OUTPUT Tests. 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from 
the previous tests). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE.. LOG 10 dBV/DIY 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY -h20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 10 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 5 kHz 

SWEEP TIME/DIV 5 SEC 



SWEEP MODE RESET 

FREQUENCY 00000 Hz 



Option 002: Set dBm 900 0/LIN-dBm 600 fi 
switch to dBm 900 11; set INPUT MODE 
switch to UNBAL. 

b. Connect the multimeter (AC mode 100 volt range) 
and a 600 1) termination (11095A) to the rear panel 
TRACKING OSC OUT. Adjust the FREQUENCY dial 
for 50Hz (300 Hz for Option 002). Adjust the rear panel 
TRACKING OSC LEVEL control for a 1 .00 volt reading 
on the multimeter.* 

c. Adjust the FREQUENCY control to 50.0 kHz 
(20.0 kHz for Option 002 instruments). Verify that the 
multimeter reads l.(X) volt ± .06 volts. 



d. Reposition the following front panel controls; 



AMPLITUDE MODE LIN 

INPUT SENSITIVITY 2 V 

FREQUENCY 00000 Hz 

RESOLUTION BANDWIDTH 30 Hz 

SWEEP MODE MANUAL 

e. Connect the rear panel TRACKING OSC OUT to 
the front panel INPUT terminals. Momentarily press 
the following control: 

DISPLAY CLEAR WRITE 

f. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 

g. Adjust the rear panel TRACKING OSC LEVEL 
control for a full scale 2 V display. Reposition the 
following front panel control: 

RESOLUTION BANDWIDTH 3 Hz 

h. The display indication should drop no lower than 
1 V (5 major divisions) to verify the frequency accuracy 
of the tracking oscillator. If the tracking oscillator fre- 
quency is out of tolerance, remove the top cover and ad- 
just A2C4 for a peak display indication. 

i. Reposition the following front panel control: 

FREQ. SP AN/DI V 0.1 kHz 

j. Adjust MANUAL VERNIER for a 1 kHz display 
indication (indication on far right display graticule). 
Momentarily press the following front panel control: 

DISPLAY CLEAR WRITE 

k. Connect the TRACKING OSC OUT to the IN- 
PUT of the distortion analyzer. Adjust the TRACKING 
OSC LEVEL control fully CW. 

l. Reference the TRACKING OSC OUT to 0 dB on 
the distortion analyzer. (For the -hp- 333A Distortion 
Analyzer, position the following controls: 



FUNCTION SET LEVEL 

METER RANGE OdB 

FREQUENCY RANGE XlOO 

FREQUENCY 10 (1 kHz) 

HIGH PASS FILTER OUT 



Adjust the SENSITIVITY and VERNIER controls of 
the distortion analyzer for a 0 dB meter indication. Set 
the distortion analyzer FUNCTION switch to DISTOR- 
TION.) 

m. Measure the distortion in dB by nulling the distor- 
tion analyzer. 

n. Adjust the FREQUENCY and BALANCE con- 
trols for a meter null. Use automatic nulling if available. 



*For measurements below 50 Hz, use a low frequency Digital Voltmeter such as the -hp- Model 3480/3484 with true rms. 
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o. The total distortion indication should be at least 
40 dB below the reference level. If it is not, perform the 
Mixer Balance Adjustments (Paragraph 5-81). Discon- 
nect the distortion analyzer from the 3S80A. 

5-43. RECORDER Output Tests. 

a. Connect the multimeter (DC mode, 100 volt range) 
to the rear panel X-AXIS RECORDER output. Adjust 
MANUAL VERNIER fully CCW. 

b. The multimeter should read 0 Vdc ± .15 V. 

c. Adjust the MANUAL VERNIER fully CW. The 
multimeter reading should be 5 Vdc ± .15V. 

d. Reposition the following front panel control: 

RESOLUTION BANDWIDTH 30 Hz 

e. Reconnect the TRACKING OSC OUTPUT to the 
INPUT terminals of the 3580A and readjust the rear 
panel LEVEL control for a full scale display (on the far 
right graticule). Use DISPLAY-CLEAR WRITE, if 
necessary, to clear all unwanted data from the display. 

f. Connect the multimeter (DC mode, 100 volt range) 
to the rear panel Y-AXIS RECORDER output. The 
multimeter reading should be 5.00 Vdc ± .15 V.* 

g. Disconnect the TRACKING OSC OUT from the 
INPUT terminals. The voltmeter should now read 0 
volts dc ± .15 V. Disconnect the multimeter from the 
3580A.* 

5-44. Balanced Input Tests (Option 002 only). ^16 

5-45. These tests verify the Balanced Input specifica- 
tions for the Option 002 instrument. If the instrument 
fails these tests, see Section VII for troubleshooting in- 
formation since there are no adjustments for the 
parameters tested. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohm) 
50 Ohm Termination (-hp- 1 1048C) 

Two 453 ohm 1 % resistors (-hp- Part No. 0698-3510) 

5-46. Common Mode Rejection Test. 

a. Position the following front panel controls: 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 
dBm 9000/ 

LIN-dBm 600 O dBm 900 0/LIN 

INPUT SENSITIVITY 0 dB 



VERNIER (Amplitude) CAL 

(Fully CW) 

INPUT MODE BRDG 

START-CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 10 Hz 

SWEEP TIME/DI V 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

next 

SWEEP MODE MAN 



b. Adjust the frequency synthesizer for a 60 Hz, + 5 
dBm 900 0 output (+ 17.55 dBm/50 ohms). Connect 
the synthesizer (properly terminated) to the INPUT of 
the 3580A. 

c. Slowly adjust MANUAL VERNIER to the 60 Hz 
signal which will appear as a peak on the sixth major 
division from the left. Momentarily press the following 
front panel control: 

DISPLAY CLEAR WRITE 

d. Adjust the VERNIER (Amplitude) for a full scale 
0 dB display. 

e. Disconnect the synthesizer from the 3580A and 
connect two 453 ohm resistors in series between the IN- 
PUT terminals. (See Figure 5-4.) 

f. Connect the synthesizer to the junction of the two 
resistors and to the chassis on the rear panel as shown in 
Figure 5-4. (Do not change the synthesizer amplitude 
setting.) 

g. The display indication on the 3580A should be at 
least 70 dB below full scale (10 dB/DIV). 

5-47. Frequency Response Test. 

a. Disconnect the resistors from the 3580A INPUT 
terminals and reconnect the synthesizer (properly ter- 
minated in 50 ohms). Adjust the source for a 0 dBm 
900 n ( -I- 12.55 dBm 50 0) 10 kHz signal. 

b. Reposition the following front panel controls: 



SWEEP MODE RESET 

FREQUENCY lOOOO Hz 

START-CTR CTR 

VERNIER (Amplitude) Fully CW 

SWEEP MODE MAN 



c. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 
Adjust the FINE FREQUENCY control for a peak 
display of the 10 kHz input signal. 



5-14 



*If the Y-Axis output is out of tolerance, perform the Linear and Log Gain Adjustments (Paragraph S-77). 
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d. Reposition the following front panel control: 

AMPLITUDE MODE LOG 1 dB/DIV 

e. Readjust the FINE FREQUENCY control for a 
peak display indication. Adjust VERNIER (Amplitude) 
for a full scale - 1 dB display indication (1 major divi- 
sion down from full scale). 

f. Adjust the frequency synthesizer and 3580A FRE- 
QUENCY to the frequencies given by Table 5-13. 
Always peak the display indication with the FINE FRE- 
QUENCY control and check for proper amplitude ac- 
curacy. 



Table 5-13. Balanced Input Fraquancy Raaponsa Tests. 



FREQUEMCr 


INPUT 

soon 


DISPLAY ACCURACY 


10 kHz 


0 dBm 


CAL to - 1 dB 


40 Hz A, 


0 dBm 


- 1 dB ± .5 dB 
(± .5 major divisions) 


300 Hz 


0 dBm 


-1 dB ± .5 dB 


1 kHz 


0 dBm 


- 1 dB ± .5 dB 


20 kHz 


0 dBm 


- 1 dB ± .5 dB 



See Backdating. 



5-48. ADJUSTMENT PROCEDURE. 

5-49. This portion of Section V contains complete Ad- 
justment Procedures for the Model 3580A Specturm 
Analyzer: 

POWER SUPPLY CHECKS AND AD- 
JUSTMENTS (Paragraph 5-53). 

DISPLAY ADJUSTMENTS (Paragraph 
5-68). 

SWEEP ALIGNMENT (Paragraph 5-63). ^16 

LINE GENERATOR ADJUSTMENTS 
(Paragraph 5-68). 



I.F. FILTER ALIGNMENT (Paragraph 
5-70). 

AMPLITUDE CALIBRATION (Paragraph 
5-74). 

MIXER BALANCE ADJUSTMENTS 
(Paragraph 5-81). 

ADAPTIVE SWEEP MARKER ADJUST- 
MENT (Paragraph 5-84). 



5-50. TEST POINT AND ADJUSTMENT LOCATIONS. 

5-51 . Test point and adjustment locations are shown in 
Figure 5-9 at the end of Section V. Most of the test 
points and adjustments are easily accessible with the 
outer covers removed. In some cases it will be necessary 
to remove the inner cover and place the appropriate pc 
boards on extenders. Set the 3580A POWER switch to 
OFF when removing or replacing a pc assembly. 

5-52. The Adjustment Procedure is written in a logical 
sequence. If the instrument is known to be completely 
out of calibration, the sequence should be strictly 
followed. Many times, however, only certain ad- 
justments need to be made. The Performance Tests have 
been written in such a maimer that they will lead you to 
the proper adjustment. In addition, a brief description 
of each adjustment is given. Read through the pro- 
cedures carefully, doing only those that are necessary . 
Take careful note of any previous adjustments which 
may affect a future adjustment. 



NOTE 

Always test the low voltage power supply 
before performing any calibration. All test 
measurements should be made with respect 
to circuit ground, which is available at any 
point on the instrument chassis. Ad- 
justments should not be made until the in- 
strument has had one hour of continuous 
warm-up. 
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Figure 5-4. Common Mode Rejection Test 
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5 53. POWER SUPPLY TESTS AMD ADJUSTMENTS. 

5-54. These tests and adjustments check the operation 
of the low voltage -f 10 Vdc and - 10 Vdc regulated 
power supplies and set the level of the high voltage 
-2915 Vdc regulated power supply. The low voltage 
power supply tests should be performed prior to all 
other adjustments. In addition, the High Voltage 
- 2915 Vdc power supply voltage should be tested if any 
of its components were changed or if the instrument will 
not pass the Frequency Tests (Paragraph 5-9) or 
Amplitude Tests (Paragraph 5-18) of the Performance 
Tests. 

5-55. Recommended Test Equipment: 

AC/DC Digital Multimeter (-hp- Model 34740A and 
34702A plug-on) 

High Voltage DC Probe for above multimeter, calibrat- 
ed to 1000 V DC Standard (-hp- Model 1 1045A Probe 
and -hp- Model 740B DC Standard) 

or 

Precision .l*7o High Voltage Probe and appropriate 
DVM (-hp- 3440A-K05 High Voltage Probe and -hp- 
Model 3440A DVM) 

5-56. ± 10 Volt Power Supply Tests. 

a. Connect the digital multimeter (DC mode 10 volt 
range) to the red lead (pin 12) at the A13 board connec- 
tor. The multimeter reading should be + 10.000 V ± 
.050 V. If it is not, refer to the Factory-Selected Com- 
ponents information in Section VII. 

b. Connect the digital multimeter (DC mode 10 volt 
range) to the violet lead (pin 10) at the A13 board con- 
nector. The dc voltage present should be - 10.000 V ± 
.050 V. 

c. Test the ac ripple voltage present on the above two 
leads with the digital multimeter. There should be less 
than .1 mV ac difference between the reading obtained 
on each lead and that obtained with a short circuit to the 
multimeter. 

5-57. High Voltage Power Supply Tests. 

WARNING 



The voltages involved in the following 
measurments may cause serious injury or even 
death. USE EXTREME CAUTION. 

a. Turn the 3580A POWER switch to the OFF 
position. 

b. Connect up the multimeter’s high lead to the green 
wire at J3 pin 4 on the rear of the A13 board. The low 
lead is connected to the black wire at J3 pin 2. 



c. Turn the 3580A POWER switch to the ON (AC) 
position. Caution should now be used as potentially 
dangerous voltages are exposed. 

d. Check that the multimeter is reading between 150V 
and 158V. If the reading is outside this range then adjust 
A8R1 (HV ADJ) until the multimeter reads within this 
range. 

NOTE 

This adjustment affects the Sweep Alignment 
(Pargraph 5-63), as well as the Amplitude 
Calibration (Pargraph 5-74). Repeat the Fre- 
quency Tests (Paragraph 5-9) and Amplitude 
Tests of the Performance Tests to determine 
if these additional adjustments need to be 
made. 



e. Turn the 3580A POWER switch to the OFF posi- 
tion and remove the multimeter leads from the unit. 



5-58. Display Adjustments. 

5-59. These adjustments set the proper intensity limits, 
astigmatism, and trace alignment on the CRT. In many 
cases, these display parameters will require no ad- 
justments. 

5-60. Intensity Limit Adjustment. 

a. Turn the 3580A power switch to OFF. Unplug the 
A13J3 connector. Remove the nylon access screw from 
the top of the high voltage power supply box. Turn the 
front panel INTENSITY control to the “9 o’clock” 
position. Turn the 3580A POWER switch back to ON 
(ac). 



"warning I 

The voltages present inside the high voltage 
power supply box can cause serious injury. 
Never place an uninsulated conductive tool 
or object inside this box while the instrument 
is turned on. 
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b. Using an insulated non-metallic tuning wand, such 
as -hp- Part No. 8710-0033, adjust AllRl (INTENSI- 
TY LIMIT, inside high voltage power supply box) so 
that the dot on the CRT just disappears. 

c. Replace the nylon screw in the high voltage power 
supply box. 

5-61. Astigmatism Adjustment. 

a. Adjust the front panel focus fully CCW. Turn the 
front panel INTENSITY adjust to about 10 or 11 
o’clock so that the dot on the CRT is bright enough to 
see, but does not form a “halo”. 

b. Adjust A8R2 (ASTIG. ADJ.) for the largest cir- 
cular dot. 

c. Turn the 3580A POWER switch to OFF. Recon- 
nect the connector to A13J3. Turn the 3580A POWER 
switch back to ON (ac). 

5-62. Trace Alignment Adjustment. 

a. Position the 3S80A front panel controls as 
follows: 



ADAPTIVE SWEEP Centered 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 

APLITUDE REF LEVEL NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY - 30 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00000 Hz 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 0.2 kHz 

SWEEP TIME/DI V 0.1 SEC 

SWEEP MODE REP 



Option 002: Set dBm 900 Q/LIN-dBm 600 Q 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Adjust the front panel ADAPTIVE SWEEP for a 
line in the middle of the display. Adjust the front panel 
FOCUS control for the narrowest and sharpest line. 

c. Set the rear panel ROTATION DISPLAY ADJUST 
(A40R39) initially to its center position. All Adjust 
A13R5 (TRACE ALIGN) for a level trace. If unable to 
achieve this, readjust the rear panel DISPLAY ADJUST 
rotation control. 

5-63. Sweep Alignment 

5-64. These adjustments calibrate the frequency sweep 
limts. They should be done if the Frequency Tests 
(Paragraph 5-9) or Sweep Tests (Paragraph 5-13) of the 
Performance Tests cannot be passed by the instrument. 



In addition, the adjustment should be made if the high 
voltage supply was previously adjusted. 

5-65. Recommended Test Equipment. 

Digital Multimeter (-hp- Model 34740A and 34702A 
plug-on) 

Oscilloscope {-hp- Model 180A with 1801A and 
1820A plug-ins) 



5-66. Linear Sweep Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . . . LOG 10 dB/DIV 

dBV/Lin-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0 kHz 

SWEEP TIME/DI V 0.1 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 



Option 002: Set dBm 900 0/LlN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 



b. Remove the inner circuit board shield (covering 
A2-A5). Connect the multimeter (DC mode lO.Ovolt 
range) to A2TP4. 



c. Change the Sweep mode to LOG ZERO. Turn the 
fine FREQUENCY control fully CCW; turn the fine 
FREQUENCY control five revolutions CW. (This assures 
the control of being close to its center positions.) 

d. Adjust A2L3 (100 kHz FREQ. ADJ.) for a FRE- 
QUENCY display of 0(X)00 Hz ± 10 Hz; this is not a 
critical adjustment. 

e. Adjust A2L1 (100 kHz VCO ADJ.) for a voltage 
reading on the multimeter between - 1.4 V and - 1.5 V. 
Record the reading. 

f. Set the SWEEP MODE control to MANUAL and 
turn the MANUAL VERNIER control fully CCW. 

g. Reposition the following front panel control: 
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FREQ. SPAN/DI V 5 kHz w. Reposition the following front panel control: 



h. Adjust A3R54 (INTEGRATOR BALANCE) for a 
frequency display of 00000 Hz ± 1 Hz. 

i. Position the front panel MANUAL VERNIER con- 
trol fully CW. 

j. Adjust A2r75 (BUFFER AMP GAIN ADJ.) for a 
display of 50000 Hz ± 1 Hz. 

k. Adjust A2R100 (VCO RANGE SET) for a reading 
on the multimeter equal to — 1.45 V to — 1.75 V. 



l. Repeat Steps j and k as necessary to meet the fre- 
quency and voltage specifications. 

m. Position the front panel MANUAL VERNIER fully 
CCW. 

n. Reposition the following front panel controls: 



RESOLUTION BANDWIDTH ... .300 Hz 

SWEEP TIME/DIV 2 SEC 

SWEEP MODE REP 

FREQUENCY 00000 Hz 



o. Adjust A13R1 (HORIZONTAL GAIN ADJ.) and 
A13R2 (HORIZONTAL POSITION ADJ.) for a full 10 
cm display. The 10 kHz signal and its harmonics should 
fall on the proper graticule marking ± Yt minor divi- 
sions (2nd, 4th, 6th, 8th and 10th graticule from the left). 

p. Connect the input of the oscilloscope to A3TP11. 
Set the oscilloscope input to dc coupling. Connect a 
jumper between A3TP3 and A3TP4. 

q. Adjust the A3R14 (RAMP COMPARATOR 
BALANCE) so that the output of the ramp comparator 
(on scope) just changes states. 

r. Remove the jumpers from the A3 board. 

s. Reposition the following front panel control: 

SWEEP TIME/DIV 0.1 sec 



t. Alternately press and release the STORE pushbut- 
ton, adjusting A8R4 (RAMP SIZE ADJ.) so that the 40 
kHz harmonic of the CAL signal falls on the same point 
for both the STORE and non-STORE display modes. 

u. Reposition the following front panel controls: 



SWEEP MODE RESET 

FREQUENCY 50000 Hz 

START-CTR START 



V. Record the reading in the FREQUENCY display. 



START-CTR CTR 

X. Adjust A16R52 so that the FREQUENCY reading 
is the same as that in Step v. 

y. Repeat Steps u through x until there is no change 
in the FREQUENCY display when switching from 
START to CTR. 

5-67. Log Sweep Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustements). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVIY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 kHz 

SWEEP TIME/DIV 0.5 SEC 

SWEEP MODE LOG ZERO 

FREQUENCY 00020 Hz 

Option 002: Set dBm 900 0/LIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Momentarily push: 

DISPLAY CLEAR WRITE 

c. Reposition the following front panel control: 

SWEEP MODE LOG 

d. Adjust the rear panel HORIZONTAL DISPLAY 
DISPLAY position control to the center of its range. 

A 21 

e. Allow the 3580A to make three complete sweeps. 
Then adjust A3R76 (20 kHz LOO SWEEP ADJ.) so 
that the 20 kHz harmonic of the CAL signal falls on the 
20 kHz LOG SWEEP graUcule. 

NOTE 

After each adjustment of A3R76, wait for 
the 3580A to sweep through 20 kHz before 
attempting to readjust the setting. 

5-68. Lina Generator Adjustments. ^16 

5-69. This adjustment properly aligns the line generator 
circuitry. The adjustment is usually not necessary, but 
should be done if components in the high voltage power 
supply are changed, or if the display exhibits overshoot 
to abrupt level changes. 
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PERFORMANCE TEST CARD 



Hewlett-Packard Model 3580A Tests Performed By 

Spectrum Analyzer Date 

Serial No. 



RANGE AND FREQUENCY ACCURACY TESTS 

Ideal Frequency Display Reading Actual Test Limits 



30000 Hz 
30000 Hz 



Hz 

Hz 



± 3 Hz 
± 3 Hz 



DISPLAY ACCURACY TESTS 

The separation between the Zero Response and 50 kHz Pass Fail 

harmonic should be 10 div, ± .2 div. The separation 
between any two adjacent responses should be 2 div. 

± .04 div. 



FREQUENCY SPAN TESTS 





Frequency 






Frequency 


Display Reading 


Test Limits 




Span/Div. 


(Manual Vernier 








Fully CW) 






5 Hz 


Hz 


00050 Hz ± 


1 Hz 


10 Hz 


Hz 


00100 Hz ± 


2 Hz 


20 Hz 


Hz 


00200 Hz ± 


4 Hz 


50 Hz 


Hz 


00500 Hz ± 


10 Hz 


. 1 kHz 


Hz 


01000 Hz ± 


20 Hz 


.2 kHz 


Hz 


02000 Hz ± 


40 Hz 


,5 kHz 


Hz 


05000 Hz ± 


100 Hz 


1 kHz 


Hz 


10000 Hz ± 


200 Hz 


2 kHz 


Hz 


20000 Hz ± 400 Hz 



LOG SWEEP TEST 

The 20 kHz harmonic of the internal CAL signal must fall Pass Fail 

on the 20 kHz LOG SWEEP graticule (± 1 minor division). 

SWEEP TIME TEST 

All sweep rates must work properly. Pass Fail 



BANDWIDTH SWITCHING ACCURACY TEST 



Bandwidth 


Display Indication 
(0 dB full scale) 

(1 dB/div) 


Test Limits 


100 Hz 


ilB 


- 1.0 dB ± .5 dB 


30 Hz 


dB 


-l.OdBt .5 dB 


10 Hz 


HR 


- 1.0 dB ± .5 dB 


3Hz 


dB 


- 1.0 dB + .5 dB 


1 Hz 


dB 


- 1.0 dB ± 1 dB 
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PERFORMANCE TEST CARD (cont’d) 



LOG AMPLITUDE DISPLAY ACCURACY TESTS 



Input Level 



Standard 


Option 002 
90012 


Display Indication 
(0 dB full scale) 
(lOdB/div) 


Test Limits 


-lOdBV 


-10 dBm 900 12 


dB 


-lOdBl 2dB 


- 20 dBV 


- 20 dBm 


dB 


- 20 dB ± 2 dB 


- 30 dBV 


- 30 dBm 


dB 


- 30 dB ± 2 dB 


-40 dBV 


- 40 dBm 


dB 


-40dB+ 2dB 


- 50 dBV 


- 50 dBm 


dB 


- 50 dB ± 2 dB 


- 60 dBV 


- 60 dBm 


dB 


- 60 dB ± 2 dB 


- 70 dBV 


- 70 dBm 


dB 


- 70 dB ± 2 dB 


- 80 dBV 


- 80 dBm 


dB 


- 80 dB ± 2 dB 


LINEAR AMPLITUDE DISPLAY ACCURACY TESTS 




Input 

Level 




Display Indication 
(1 V full scale) 
(lOdB/div) 


Test Limits 


.9 V 




V 


.90 V ± .02 V 


.8 V 




V 


.80 V ± .02 V 


.7 V 




V 


.70 V ± .02 V 


.6 V 




V 


.60 V ± .02 V 


.5 V 




V 


.50 V ± .02 V 


.4 V 




V 


.40 V + .02 V 


.3 V 




V 


.30 V ± .02 V 


.2 V 




V 


.20 V ± .02 V 


.1 V 




V 


.10V± .02 V 


AMPLITUDE REFERENCE TESTS (Linear Mode) 




3580A Input 


Amp Rev 


Display Indication 


Test Limits 


(10 kHz) 


Level 


(% of full scale) 




200 mV 


- 10 


% 


90% ± 3% 

(± .3 major divisions) 


100 mV 


-20 


% 


90% + 3% 

(± .3 major divisions) 


20 mV 


-30 


% 


90% ± 3% 

(± .3 major divisions) 


10 mV 


-40 


% 


90% ± 3% 

(± .3 major divisions) 


2 mV 
1 mV 


-50 


% 


90% + 3% 

(± .3 major divisions) 


- 60 


% 


90% ± 3% 

(± .3 major divisions) 


.2 mV 


-70 


% 


90% ± 10% 

(± 1 major division) 



AMPLITUDE REFERENCE LEVEL TEST (Log Mode) 






Amp Rev 


Multimeter 




Test Limits 


Level 


Reading 






- 10 dB 




V 


2.00 V + .02 V 

2.50 V ± .02 V 

3.00 V ± .03 V 

3.50 V ± .03 V 
400 V + 04 V 


-20 dB 




V 


-30 dB 




V 


-40dB 




V 


-50 dB 




V 


-60dB 




V 


4.50 V ± .04 V 
5.00 V ± .05 V 


-70 dB 




V 
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PERFORMANCE TEST CARD (cont’d) 



INPUT ATTENUATOR TESTS 



Input 


Amp Ref 
Level 


Input Sensitivity 
(according to 
white marker) 


Display Indication 
(% of full scale) 


Test Limits 
(full scale + 
.3 major div) 


,2 V 


-30 dB 


.2 V 


% 


100%+ 3% 


.1 V 


-30 dB 


.1 V 


% 


100%+ 3% 


20 mV 


-30 dB 


20 mV 


% 


100%± 3% 


.2 V 


normal 


,2 V 


% 


100% ± 3% 


.1 V 


normal 


.1 V 


% 


100% ± 3% 


20 mV 


normal 


20 mV 


% 


100%± 3% 


10 mV 


normal 


10 mV 


% 


100%+ 3% 


2 mV 


normal 


2 mV 


% 


100%+ 3% 


1 mV 


normal 


1 mV 


% 


100% ± 3% 


.2 mV 


normal 


.2 mV 


% 


100% + 3% 



FREQUENCY RESPONSE TESTS 










Input Level 












Standard 


Option 002 


Input Sensitivity 


Frequency Display Indication 


Test Limits 




(900 0) 


(according to 


(0 dB = full scale 








white marker) 


1 dB/div) 






OdBV 


OdBM 


OdB 


lOHz 


_ dB 


0 dB ± .5 dB 


OdBV 


OdBM 


OdB 


20 Hz 


_ dB 


0 dB ± .3 dB 


OdBV 


OdBM 


OdB 


1 kHz 


_ dB 


0 dB + 3 dB 


OdBV 


OdBM 


OdB 


20 kHz 


_ dB 


0 dB ± .3 dB 


OdBV 


OdBM 


OdB 


50 kHz 


_ dB 


0 dB ± .5 dB 


- lOdBV 


- lOdBM 


-lOdB 


10 Hz 


_ dB 


0 dB + .5 dB 


- lOdBV 


- 10 dBM 


-lOdB 


20 Hz 


_ dB 


0 dB ± 3 dB 


- 10 dBV 


- 10 dBM 


-lOdB 


I kHz 


_ dB 


0 dB + 3 dB 


-lOdBV 


- 10 dBM 


-lOdB 


20 kHz 


_ dB 


0 dB ± 3 dB 


-10 dBV 


- 10 dBM 


-lOdB 


50 kHz 


_ dB 


0 dB + .5 dB 


- 20 dBV 


- 20 dBM 


-20 dB 


10 Hz 


_ dB 


0 dB + .5 dB 


- 20 dBV 


- 20 dBM 


-20dB 


20 Hz 


_ dB 


0 dB ± 3 dB 


- 20 dBV 


- 20 dBM 


-20 dB 


1 kHz 


_ dB 


0 dB ± .3 dB 


- 20 dBV 


- 20 dBM 


-20 dB 


20 kHz 


_ dB 


0 dB ± 3 dB 


- 20 dBV 


- 20 dBM 


-20 dB 


50 kHz 


_ dB 


0 dB ± .5 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


10 Hz 


_ dB 


0 dB ± .5 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


20 Hz 


_ dB 


0 dB ± 3 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


1 kHz 


_ dB 


0 dB ± 3 dB 


-30 dBV 


-30 dBM 


-30dB 


20 kHz 


_ dB 


0 dB ± 3 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


50 kHz 


_ dB 


0 dB ± .5 dB 


-40 dBV 


- 40 dBM 


-40dB 


10 Hz 


_ dB 


0 dB ± .5 dB 


-40 dBV 


- 40 dBM 


-40 dB 


20 Hz 


_ dB 


0 dB ± 3 dB 


- 40 dBV 


- 40 dBM 


-40 dB 


1 kHz 


_ dB 


0 dB + .3 dB 


-40 dBV 


-40 dBM 


-40dB 


20 kHz 


_ dB 


0 dB + .3 dB 


- 40 dBV 


- 40 dBM 


-40dB 


50 kHz 


_ dB 


0 dB + .5 dB 


INTERNAL CALIBRATOR TEST 












Display Indication 










(OdB 


= full scale) 


Test Limit 






1 0 kHz Cal. Signal Level 


dR 


OdB± .15 dB 
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PERFORMANCE TEST CARD (cont’d) 



BANDWIDTH TESTS 



Resolution Bandwidth 


Lower 3 dB 
Frequency 


Upper 3 dB 
Frequency 


Test Limits 


300 Hz 


lOkHz 


kHz 


10.3 kHz + 45 Hz 


100 Hz 


1 kHz 


kHz 


1.1 kHz± 15 Hz 


30 Hz 


1 kHz 


kHz 


1 .030 kHz ± 4.5 Hz 


10 Hz 


1 kHz 


kHz 


1.010 kHz ± 1.5 Hz 


Resolution Bandwidth 


Lower 60 dB 
Frequency 


Upper 60. dB 
Frequency 


Test Limits 


3 Hz 


1 kHz 


kHz 


1.030 kHz ±4.5 Hz 


1 Hz 


1 kHz 


kHz 


1.010 kHz ± 1.5 Hz 


NOISE LEVEL TESTS 


Bandwidth 


Frequency 


Noise 

(- 70 dB = full scale) 


Test Limits 


300 Hz 


10 kHz 


dB 


<- 130 dB 


30 Hz 


10 kHz 


dB 


<- 140 dB 


30 Hz 


100 Hz 


dB 


<-132 dB 


30 Hz 


1 kHz 


dB 


<-140 dB 


1 Hz 


1 kHz 


dB 


<-150 dB 


1 Hz 


100 Hz 


dB 


<- 143 dB 


1 Hz 


10 Hz 


dB 


<-135 dB 



NOISE SIDEBAND TEST 

Noise Sidebands must be at least 70 dB below continuous Pass “ Fail 

wave signal, ± 10 Hz away. 

SPURIOUS RESPONSE TEST A 19 

All non4ine-related spurious responses must be at least Pass Fail 

80 dB below a full scale reference. 



LINE-RELATED SPURIOUS RESPONSE TEST 

All line-related spurious responses must be less than Pass Fail 

-135 dBV (0.18 ^i V). 



IF FEEDTHRU TEST 

IF Feedthni must be at least - 70 dB below the full scale Pass Fail 

reference. 



ZERO BEAT RESPONSE TEST 

The zero beat response must be at least 30 dB below the Pass Fail 

full scale reference. 



INPUT IMPEDANCE TESTS 

Frequency Display Indication (0 dB = full scale) Test limit 

Without 1 MO With 1 MS2 

1 kHz 0 dB dB - 3 dB ± 1 dB 
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PERFORMANCE TEST CARD (cont’d) 



INPUT IMPEDANCE TESTS (cont’d) 

Frequency Display Indication Test Limit 

(with 1 MO Resistor) 

1 kHz 0 dB 

10 kHz dB -3dB±ldB 

TRACKING OSCILLATOR OUTPUT TESTS 
FREQUENCY RESPONSE; 

Instrument Frequency Multimeter Reading Test Limits 

Standard SO Hz 1.00 volt rms 

50 kHz volts rms 1 .00 volt ± .06 volts 

Option 002 300 Hz 1 .00 volt rms 

20 kHz volts rms 1 .00 volt ± .06 volts 

FREQUENCY ACCURACY: 



Resolution Bandwidth 


Display Indication 




Test Limit 


30 Hz 


2 V (fuU scale) 






3 Hz 


V 




1 V-2V(halftofullscale) 


DISTORTION: 








Distortion: dB 


Test Limit; less than - 40 dB 






RECORDER OUTPUT TESTS 






Recorder Output 


Display Indication Multimeter Reading 


Test Limits 


X-Axis 


MnniiM Vpmifir fully CPW 


. V 


OVdci .15 V 




Manual Vernier fully CW 


. V 


5 Vdc± .15 V 


Y-Axis 


Full Scale 


. V 


5Vdc± .15 V 




Bottom Graticule 


. V 


0Vdc± .15 V 


COMMON MODE REJECTION TEST (Option 002 only) 








Display Indication 






Common Mode Input 


(full scale = 0 dBM 900 O) 


Test Limit 


60 Hz - 0 dBM 900 SI 


dBM 900 n 


Less than - 60 dBm 900 SI 


FREQUENCY RESPONSE TEST (Option 002 only) 








Display Indication 




Test Limit 


Frequency 


(- 1 dB = 0 dBM 900 SI, 1 dB/div) 




(+ .5 major div) 


300 Hz 


dBM 900 SI 




- 1 dB ± .5 dB 


1 kHz 


dBM 900 SI 




- 1 dB ± .5 dB 


20 kHz 


dBM 900 n 




- 1 dB ± .5 dB 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts. 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


>1 


011SO>96*0l 


1 


B0*9t> *S*CMS|,y.M0T-ER 


28080 


03960«66f6l 


• iCri 


laet «004A 


95 


OIOOI-SnItChINC 30V 8o**4 2N5 D0.15 


28«80 


1901.0090 


*l“l 


07*7.0290 


22 


RtStatOB IS It .|25s 7 TCS0..I09 


iWh 


Ca.t/B.To.lOei.7 




0757-0280 




8C.8I6109 m u *I?5N f TC»0»*IO0 


24946 


C8»1/6*70*I00I*F 




0090. *22* 


14 


81.518708 44,44 t« .Uail 7 TCiOe^lOO 


28r80 


0696»3288 


• i»r« 


06^6*aoeo 




»CSI»*0» 2»« It ,12*» 7 tts0..|00 


29*98 


co.i/o.TO-iao2>r 


A2 


03681-66612 




BOARD ASSY.OSCiLLATOR (DOES NOT INCLUDE 


28480 


03681-68612 








A12Y1 OR A12R66.SEE PARAGRAPH 7-19) 






•?'C1 


0160-4812 




CAPACITOR-FXD 220pF .06 


28480 


0160-4812 




0160-0162 




CAPACirOR-MD .022UF +A 10% 200WVOC 


56289 


292P22392 




0180-1714 




CAPACITOA-FXO; 330UF«-l0S 6VDC TA-SOLID 


56289 


150C337X9006S2 




0121-0426 




CAPACITOR* VAR* TRMR* MICA* 50/380PF 


72136 


T52517-7 




0160-4671 




CAPACiTOR-FXO .luF 't^BO -20 : 


28480 


01604671 




016CM671 




CAPACITOR-FXD .luF 4-80-20 


28480 


01604571 


AIC7 


0140-0149 




CApACiTOR-FXO 470PF^SS 300HV0C 


72136 


0H16F47ij0300VVlCR 


•»ce 


0160-0164- 




C*P*CITCA.7xo -0022U7.-J0t rOOSVDC 


56289 


292 P22292 


*tc< 


0190-0029 


17 


tAPAClTOR-rsD 1.0 7F 10K 500WVDC 






*»C11 


0180-4807 


1 


CAPACITOR-FXD 33pF 100V 


2 6460 


0160-4807 


•ICU 


0160-4822 


2 


CAPACrrOR-FXD lOOOpF 100V 


26480 


0160-4822 


»*C13 


0160-3847 


40 


CAPACITOR-FXO .01 uF 60V 


28480 


01603847 




0160-4814 


2 


CAPACfTOR-FXD 150pF 100V 


26460 


01604814 


*rci3 


016CM812 




CAPACITOR-FXD 220pF .05 


28480 


0160-4812 


»rcio 


0140-0176 


4 


CAPACITCa-FXO 100PF.-2t 300SV0C 


72136 


DM15F101G0300WV1CR 


*2CI7 


0160-4633 


20 


CAPACITOR-FXD .022uF 100V 


28460 


01604833 


A2Cl« 


C180-0106 


7 


CAPACITOR-FXD; 60UF.-20t 6V0C TA-SOLIO 


56289 


1500606X000662 


A2C20 


0160-0162 


2 


CAPACiTOR-FXD .022UF.-I0t 200SVQC 


562 69 


292P22392 


‘iCil 


C16C-016O 




C*P«CIT0R-FX0 .OOS2UF.-lOt 200HVDC 


56269 


292 P82292 


t?C22 


0180-0226 


13 


CAPXCirOR-FXDl 22UF*-»0* 15VDC lA-SOLIO 


56289 


1500226X901582 


A2C23 


0160-4614 




CAPACiTOR-FXD 150pF 100V 


28460 


01604814 


A?C24 


0160-4633 




CAPACrrOR-FXD .022uF 100V 


26480 


01604833 


>2C25 


0160-4671 




CAPACITOR-FXO .luF- 4-80 -20 


28480 


01604571 


42C26 


0160-4671 




CAPAcrroR-Fxo .iuf -t-eo -20 


28480 


01604571 


AeC27 


0160-2939 


1 


CAPACITOR-FXO 420pF 600V 


26460 


01602939 


a2C2B 


0160-0116 


1 


CAPACITOR-FXO 47pF .10N760 


28480 


0160-0116 


*?C29 


cieo-1701 


2 


CAPACITOR-FXO; 6.euF.-20t 6V0C TA-SOIIO 


56269 


150D685X0006A2 


*rc3i 


0160-4633 




CAPACITOR-FXD .022uF 100V 


28480 




*?C32 


0160-4671 




CAPACITOR-FXD .luF 4^80-20 


28480 


01604671 


A2C33 


0140-0200 




CAPACITOR-FXD 390PF.-SI 300MVOC 


72136 


OM15F391J0300WVICR 


*2C3V 


0160-3847 




CAPACITOR-FXD .OIuF 50V 


28480 


01603847 


*?CJ5 


01600940 




CAPACITOR-FXD 2400pF 


28480 


01600940 


A2CS0 


01603847 


^H|H 


CAPACITOR-FXD .01 uF BOV 


26480 


01603847 


S?CIT 


0160-0210 




CAPAClTOR-FXOl 3»3Uf4^-20S 15V0C TA 


56289 


1S0D33SX001SA2 


>2Cje 


01603847 




CAPACITOR-FXD .OIuF 50V 


28480 


01603847 


*rcJ« 


018C-0061 




CAPACITOR-FXD; 100UF4-7S-10T 16VDC AL 


56289 


300107C0160C2 


tJCui 


0160-2585 




CAPAGITOR-FXO »002UF4-1S lOOWVDC 


28480 


0160-2565 


S2CII2 


016C-2206 




CAPACtTOR-FXO lAOPF»-5t 3 OOSV 0 C 


26480 


0160-2206 


A2C«S 


0140-0233 




CAPACITOR-FXD *00PF.-lt 300MV0C 


72136 


OM15P481F0300WVLC 




0160-2587 


1 


CAPACIIOR-FXO .00*UF.-1( lOOHVDC 


234BO 


0160-2567 


*25'** 


0160-0641 


1 


CAPACITOR-FXD .OOITAUF.-II 300SVDC 


26480 


0160-0841 




018C-OI06 




CAPACttOR-FXO; 60UF*^-20t 6V0C TA-SOLIO 


56289 


15006 08X000682 


*2C«» 


0180-0210 




CAPACITCR-FXO: 3.3UF.-20X ISVDC tA 


56269 


150D335X0015A2 




0160-4801 




CAPACITOR-FXO 100 pF 100V 


■ 28480 


01604801 


*2C«9 


0160-4671 


18 


CAPACITOR-FXO .luF .80 -20 


28480 


01604571 


*2CS| 


0180-0210 




CAPACITOR-FXO; 3.3UF.-20* ISVOC TA 


56289 


150D335X0015A2 


*2C*2 


01604812 




CAPACITOR-FXD 220pF .06 


28480 


01604812 




0180-0228 




CAPACiTOR-FXD: 22UF.*l»t 15VDC TA-SOUD 


S62B9 


150D226X9015P2 




OLSC-0022 




CAPACITOR-FXO 3*3PP4-108 500MVOC 


95121 


type OC 




01804601 




CAPAQTOR-FXO lOOpF 100V 


26480 


01604801 




0180-0063 


1 


CAPACITOR-FXO; 500UF.7»-10S 3VDC AL 


56289 


30050TC0030F2 




0190-0224 




CAPAClTOR-FXOs 22VF4«10S I5VOC U-SOLID 


S6269 


150D226X901SP2 


«2C9a 


C16C-0174 


5 


CAPACiTOR-FXO .9TuF.80.20t 2SMVDC 


28480 


0160-0174 


• 2CS9 


0180-3228 




CAPACITOR-FXD; Z2UF.->0t 15V0C TA-SOLID 


56289 


L50D226X9Jl5e2 


• 2C*t 


0180-0226 




CAPACITOR-FXD; 22UF.-10( 15VOC TA-SCLIO 


56289 


150D226X901562 


•2C*2 


0180-3106 




CAPACITOR-FXO; »0UF.-20t 8VDC TA-SOLIO 


56269 


L50D606X3006P2 


• 2Cbl 


0180-0106 




CAPACITOR-FxOt 80UF.-20t 6V0C TA-SOLID 


56289 


L500606X0306R2 


*2C*« 


016C-3174 




CAPACITOR-FXO •47UF480'208 25MVDC 


28480 


0160-0174 


^2069 


018C-0L06 




CAPACITOR-FXOl 60UF.-20( 6V0C TA-SOLIO 


56289 


L50D6 06X000682 


A2C66 


0160-4671 




CAPACITOR-FXO .luF 4-80 -20 


28480 


01604671 


»2C*t 


0180-0226 




CAPACITOR-FXD; 22UF.-tOS ISVOC TA-SOLIO 


56289 


1500226X901582 


* 2(49 


0180-0210 




CAFACITOR-FXD; 3.3UF.-20t 15V0C TA 


562 89 


150D335X0015A2 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 




Qty 


Description 


IVIfr 

Code 


Mfr Part Number 


>2C69 


0160-0226 




CAPACITOR-FXO: 22UPe-l0f 15V0C Ta-SOLIO 


56269 


IS0D226X9015B2 


»2C70. 72-76 


OieO-3847 




CAPACITOR>FXO .OIuF 50V 


28480 


0160-3847 




0123-0102 


2 


CMOOE; VOLTAGE VARIABLE CAPACiTAMCE 


28480 


0122-0162 








01008: VOLTAGE VARIABLE CAPACITANCE 


28480 


0122-0162 




1901-0040 




OtOOE: SWITCHINOI S 30V MAX VRM SOM* 


28480 


1901-0040 


ftZCnS 


1901-0040 




oiooe: shitchings ; aov max vr» soha 


28460 


l90l-')04»> 


b^CR7 


1901-0040 




OiOOE; SHirCHiNOt t 30V MAX VRM 50MA 


2 8480 


1901-0043 


t 2 Cf<a 


1901*0040 




DtOOEl SMlTCHlNGt t 30V MAX VRM 50MA 


28480 


1901-0040 




1902-0041 


5 


OlOOEt ZENERS 5*11V VZS *4V MAX PD 


04713 


SZ 10939-96 


*2crii 


1901-0040 




OIOOEt switching; ; 30V MAX VRM 50MA 


28480 


1901-0040 


‘«CR12 


1901-C040 




OIOOE; switching; ; 30V MAX VRM 50NA 


2B48f> 


1901-0040 


*2CB1J 


1902-0041 




DIODE; ZENER; 5* IIV VZ; ,4W MAX PD 


04713 


SZ 10939-98 


»*CR1S 


1902-0041 




DIODE; ZENER; 5.11V VZ; .4M MAX PO 


04713 


SZ 10939-98 


•2CR15 


1901-0040 




OIOOE: SWITCHING; ; 30V MAX VRM SQNa 


28489 


1901-0043 


>2CR16 


1901-0040 




DIOOE; SWITCHING; ; 30V MAX VRM SOMA 


28480 


1901-9040 


*2L1 


9100-3286 


1 


INOUCTOR:POT C0R€ 330 UH 


28480 


9100-3268 


ft?L2 


914C-0210 


a 


COILI FXO: MOLDED RF CHOKE; lOOUH St 


24226 


15/103 




SlOO-0543 


t 


CQILtVAR 1000 UH lOf 


28480 


9100-0543 




9140-0137 


a 


COIL; FXO; MOLDED RF CHORE; iMK 51 


24226 


19/104 


*?LS 


9100-3276 


1 


iNOUCTORiPOT CORE 


28480 


9100-3278 


«PL6 


9100-32 77 


4 


INDUCTOR! POT CORE 


28480 


9100-3277 




9140-0210 




coil: fxd; moloeo rf choke: ioouh sx 


24226 


15/103 


4^Le 


9140-0210 




coil; fxo; molded rf choke; ioouh 5x 


24226 


15/103 




9140-0210 




COIL; FxD; MOLOEO RF CHOKE; IOOUH SX 


24226 


15/103 


*>L11 


9140-0210 




coil: fxo; molded rf choke; ioouh 5X 


24226 


15/103 


a|L12 


9140-0210 




COIL: fxo; MOLOEO RF CHOKE; IOOUH SX 


24226 


15/103 


*2L 13 


9140-0210 




coil; FXO; MOLOEO RF CHOKE; IOOUH SX 


24226 


15/103 


A2L14 


9140-0210 




COIL; fxo: moloeo rf choke: ioouh sx 


24226 


15/103 


»?HP1 


4040-0750 


2 


EXTRACTORiPC boaro, red 


28480 


4040-0750 


i?HP2 


03580-00609 


1 


shield* oscillator 


26480 


03560-00609 


*2MP3 


C3S80-00610 


1 


SHIELD* CRYSTAL 


28480 


035611-30610 


*?Qi 


1855-0081 


5 


TRANSISTOR; J-FET N-CHAN* D-MOOE SI 


01295 


2N5245 


>202 


1653-0010 


30 


TRANSISTOR PNP SI CHIP P0-360MW 


26480 


1853-0010 


1203 


1853.0010 




transistor PNP SI CHIP P0>360HW 


28480 


1853-0010 


>204 


1854-0071 


63 


TRANSISTOR NPN SI PCP300NW FTa200MHZ 


28480 


1854-0071 




1ES4-0071 




TRANSISTOR NPN SI PD>>300NH FT«200HHZ 


28480 


1854>0071 


>2C6 


1855-0234 


1 


TRANS ISTOR; FET DUAL ITS30B23 


2B460 


1655-0234 


>207 


1855-0081 


1 


TRANSISTOR; J-FcT N-CHAN* D-MOOE SI 


01295 


2N5245 


a?0S 


1853-C0ls> 




TRANSISTOR PNP SI CHIP PD»360MW 


28480 


1653-0010 


12U U 


1853-0010 




transistor PNP Si CHIP P0-360MN 


26460 


1853-0010 


*2012 


1654-0071 




TRANSISTOR NPN SI POa300MV FT-200HH2 


28480 


1854-1071 


42013 


1654-0345 


1 


TRANSISTOR NPN 2N5179 $1 P0»200MW 


04713 


2N5179 


*2^14 


1854-0351 


1 


TRANSISTOR NPN SI P0^360NW FT-<300HHI 


28480 


1654-0351 


42C13 


1653-0010 




TRANSISTOR PnP SI CHIP P0-360MW 


26*80 


1853-1010 


*20 16 


185J-U01U 




TRANSISTOR PNP Si CHIP PD*360Mw 


26480 


1853-0010 


*2w17 


1854-0071 




TRANSISTOR NPN SI P>X=300HM FT>200HHI 


28480 


1654-0071 


*20ia 


1854-C071 




TRANSISTOR NPN SI PD»300MW F^200HHZ 


2 8480 


1854-0071 


*2019 


1654-0071 




TRANSISTOR NPN SI PO=300HH FT>200MH2 


26480 


1854-0071 


>2021 


1654-C071 




TRANSISTOR NPN St PD>300MW FTb200MH2 


26480 


1854-1071 


*2 0 22 


1853-3010 




transistor PNP St CHIP PDS360MH 


26480 


1BS3-0010 


42023 


1654-0071 




TRANSISTOR NPN SI PD-300MH FT»200HHZ 


28480 


1654-0071 


*2024 


185i-00i0 




TRANSISTOR PN*^ St CHIP P0»360MH 


28 aBO 


1653-1310 


*2w25 


1854-0071 




TRAnSiSTqr NPN SI PO*300Mu FT-200HhZ 


26480 


1654-3071 


>2 026 


1853-0010 




XSTR-PNP SM4713 


28480 


16530010 




C757-0457 


1 


KbSlSIUN-l-XO 47.5 k it .125W F TU6ULAR 


24546 


C4-1/6-T0-4752-F 




C757-0477 


1 


RESISTOR-FXO 332IC It .12SU F TUBULAR 


30983 


MF4C1/8-T0-3323-F 




C«»98-5542 


2 


RESISTOR-FXO 20K it .125w F TUBULAR 


19701 


HF4CI/8-T9-2002-K 


‘2R4 


C75 7-0466 


1 


RESISTOR-FXO 900X IX .12SH F TUBULAR 


19701 


HFF-1/6,T-1 




2100-3352 


4 


RESISTOR; VAR> TRMR. IXOHN lOX C 


73136 


72XP102 




0698-4536 


1 


RESISTUR-FXO 340K U *125W F TUBULAR 


19701 


MF4C1/3-T0-3403-F 




0757-0430 


7 


RESISTOR-FXO 2«2lK It .12SW F TUBULAR 


24546 


C4-1/6-T0-22U-F 


*2k6 


0157-0440 


2 


RESISTOR-Fxo 7«5K it .i25M F TUBULAR 


24546 


C4-1/3-T0-7501-F 


*2R9 


C698-32T4 


4 


RESISTOR-FXO iOK it .UBW F TUBULAR 


19701 


HF4CI/6-T9-1002-F 


*2R 10 


0757-C43O 




RESISTOR-FXO 2.21R it .i25W F TUBULAR 


24546 


C4-1/3-T0-22M-F 


«?Rll 


0757-0438 


25 


RESISTOR-Fxo S.IIX IX .123H F TUBULAR 


24546 


C4-1/6-T0-5111-K 


>2r12 


C757- OS30 




RESISTOR-FiO 5.I1K lx .125 v F TUBULAR 


24546 


C4-1/J-T0-31J1-F 


42kl3 


0757-0438 




RESISTOR-FxO S>11K IX .123M F TUBULAR 


24546 


C4-1/6-T0-51U-F 


*2R14 


C757-041O 


5 


RcSISTOR-FxO 511 OHM IX .I25B F TUBULAR 


24546 


C4-l/d-T0-5lia-F 


A2R15 


0696-4461 


5 


RESISTOR-FXO i6«5X U .125W F TUBULAR 


24546 


C4-1/6-T0-1652-F 


A2R16 


0683-1065 


2 


RESISTOR-FXO 1M .05 1/4W 


01121 


CB1055 


A2R17 


0757-0427 


6 


RESISTOR-FXO i.5R it •i25W F TUBULAR 


24546 


C4-1/6-TO-1501-F 


A2fue 


0696-3497 


6 


RESISTOR-FXO 6«04R it .iZSW F TUBULAR 


16299 


C4-1/6-T0-6O4F-F 


A2R19 


0696-4443 


2 


RESISTOR-FXO 4-S3K it .i25w F TUBULAR 


16299 


C4-1/8-T0-4531-F 


A2K21 


0757-0430 




RESISTOR-FXO 2.21R IX .I2SM F TUBIR.AR 


24546 


CA-1/B-T0-22H-F 


A2R22 


0757-0260 




RESISTOR-FXO iX it .iZ5lf F TUBULAR 


24546 


C4-1/8-TO-IO01-F 


A2R23 


0757-0442 




RESISTOR-FXO lOK It .I25W F TUBULAR 


24546 


C4-1/6-T0-IO02-F 


A2R24 


0757-0427 




RESISTOR-FXO 1.5R it .12511 F TUBULAR 


24546 


C4-1/8-T0-1501-F 


A2R25 


0757-0415 




RESISTOR-FXO 47S OHM It .i25W F TUBULAR 


24546 


C4-1/8-T0-475R-F 






6-4 



See introduction to this section fororderinu information 
* Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Reference 

Designation 


HP Part Number 


A2R26 


C757-0407 


A2R27 


0B83-104B 


A2R28 


0767-0442 


A2R29 


0757-0442 


A2R31 


C757-0449 


A2R 32 


C757-0449 


A2R33 


0698-3274 


A2R34 


0696-3450 


A2R3S 


C698-3274 


A2R 36 


0698-3274 


A2R37 


0698-5542 


A2R38 


C698-6338 


A2R43 


0757-0438 


A2R44 


0757-0436 


A2R45 


0698-0064 


A2R46 


0757-0442 


A2R47 


0757-0442 


A2R46 


C7 57-0446 


A2R49 


0757-0446 


A2RI1 


C698-4447 


A2R 52 


0757-0427 


A2RS3 


0698-4447 


A2R 54 


0757-0442 


A2R55 


C698-4435 


A2A 56 


0757-0438 


A2R57 


0757-0381 


A2R56 


0683-0825 


A2R 59 


0757-0436 


A2R61 


0757-0438 


A2R62 


0757-0416 


A2R63 


0757-0260 


A2R64 


0698-3449 


A2R65* 


0698-4387 


A2R46 


C69S-4505 


A2R67 


0757-0442 


A2K60 


C757-0446 


A2R69 


0683-2235 


A2f>n 


0757-0416 


A2R72 


0683-4745 


A2A 73 


0698-3558 


A2R74 


0696-3558 


A2R7S 


2100-3054 


A2R76 


0698-4486 


A2R77 


0757-0280 


A2H7e 


0698-4486 


A2R7; 


0757-0416 


A2Aei 


0757-0416 


A2R62 


C757-0260 


A2K 63 


0757-0260 


A2RE4 


0757-0421 


A2kCS 


0757-0446 


A2R66 


C098-3497 


A2RE7 


0698-4425 


A2REe 


0683-2236 


A2R69 


0663-1046 


A2A Si 


0683-1006 


A2K92 


0757-0442 


A2KS3 


0698-4464 


«2R S4 


0757-0430 


A2AS3 


0663-3926 


A2KS6 


0698-4461 


A2AS7 


0698-4461 


• 2R9a 


0757-0458 


A2A99 


0683-1016 


• 2 maa 


2100-3207 


A2K10I 


6757-0427 


A2K102 


0T57-0446 


•2R103 


0757-0260 


A2AI04 


0698-3488 


*2R105 


0757-0446 


ApRlOB 


0757-0401 



Table 6-3. Replaceable Parts (Cont'd). 



Description 



RE$l$TOft-FXO 200 Om it .iZSW f TUBULAR 

RESISTOR-FXD 100IC .05 1MW 

RESISTOR-FXO 10K .01 1/6 

RESISTOR>FXD 10X .01 1/8 

RESISTOR-fXO 20K It *12 Sn f TUBULAR 

RESISTOR*FXO 20K it •125W F TUBULAR 
R6StSTQR-FX0 lOK It .USW F TUBULAR 
RCSISTOR-FXO 42«2K it .laSH P TuaaAR 
R6SIST0R*PX0 iOK it .taSu F TUBULAR 
RESISTOR^FXD lOX it •125N F TUBULAR 

RE5ISTOR-FXO 20x it •125W F TUBULAR 
RESISTOR-FXO SK If .IZSx F TUBULAR 



RESiSTOR-FXO 5.ilX it .i25W F TUbULAR 
RESiSTOR-FXO S»llX it .i25W F TUBULAR 
RESiSTOR-FXO 9.3U it .12SW F TUBULAR 
RESISTOR-FXD IOK .01 1/B 
RESISTOR^XO IOK .01 1/8 

RESl$TOR-FXD iH it •125W F TUrULaR 
RE5I5TOR-FXO ISK it .1258 F TUBULAR 
RESISTOR-FXO 280 OHM U •12SW F TUBULAR 
RESISTOR-FXO I^SK it .leSW F TUBULAR 
RESISTOR-FXO 280 0191 U .1258 F TUBULAR 

RESlSTOR-FXO IOK it •i2Stf F TUBULAR 
RESISTOR-FXO 2-49K It *1258 F TUBULAR 
RESISTOR-FXO 5.1LX It •I25w F TUBULAR 
RESISTOR-FXO 15 OMt It .itSM F TUBULAR 
RESISTOR-FXO B.2 OHM 5t .25W CC TUBULAR 

RESiSTOR-FXO 5«11K It •I25li F TUBULAR 
RESISTOR-FXO 5*llK it .125W F TUBULAR 
R£SI$T0R-FX0 511 OHM it •i2SH F TUBULAR 
RESISTOR-FXO iX It •125H F TUBULAR 
RESISTOR-FXO 28.7K it .125W F TUBULAR 

RESlSTQR-FXD 60*4 OHM it .125N F 
FACTORY selected PART (SEE PARAGRAPH 7-19) 
RESISTOR-FXO 71,5K it .I25W F TUBULAR 
RESlSTOR-FxO iOK If ,i25H F TUBULAR 
RES ISTOYI-FXD 15K It »VZSH F TUBULAR 

RESISTOA^XD 22K .05 1/4W 

RESISTOR-FXO 511 OHM It .125W F TUBULAR 
RESISTOR-FXO 470K .05 1/4W 
RESlSrOR-FxO 4.02K It .125 m F TUBULAR 
REStSTOR-FxO 4»02X it .125 m F TUBULAR 

RES1STOR«UAR»TRNR-50k ohm lot c 
RESISTOR-FXO 24*9K It -125U F TUBULAR 
RESlSrCR-FxO IK It •125h F TUBULAR 
RESISTOR-FXO 24«9X it •12SH F TUBULAR 
RESISTOR-FXO 511 OHM if .1259 F TUBULAR 

REStSTQR-FXD $11 OHM It .1259 f TUBULAR 
RESISTOR-FXO UC It -I25M F TUBULAR 
RESISTOR-FXO IX it *125 m P TUBULAR 
RESISTOR-FXO B2S OHM It .12SW F TUBULAR 
REStSTOR-FxD ISX It .1259 F TUBULAR 

RESISTOR-FXO 4.04K It .125M F TUBULAR 
REStSTOR-FxO 1.54X It .125M F TUBULAR 
RESiSTOft-FXO 22K .05 1/4W 
RESiSTOR-FXO 100K .05 1/4W 
RESISTOR-FXO 10 .05 1/4W 

RESISTOR-FXD IOK .01 1/BW 
RESISTOR-FXO 19«IX It «12$U F TUBULAR 
RESISTOR-FXO 2*2IK It .125W F TUBULAR 
RESISTOR-FXD 3800 .OB 

RESlSTOR-FxO 698 OHM U .125W F TUBULAR 

RESISTOR-FXO 69B OHM U *1259 F TUBULAR 
RESISTOR-FXO 5UU It .125M F TUBU.AR 
RESISTOR-FXD 100 .05 1/4W 
RESlSTORf VAR» TRHR* 9X0HH lOt C 
RESISTOR-FXO I.5X It •1259 F TUBULAR 

RESiSTOR-FXD l$X It .1259 F TUBULAR 
RESISTOR-FXO IX it «12$9 F TUBUUR 
RESISTOR-FXO 442 OHM It *1259 F TUBULAR 
RESISTOR-FXO 1B*2X It *1259 F TUBULAR 
RESISTOR-FXO 100 OHM U .1299 F TUBULAR 






Mfr Part Number 



C4-1/B-T0-201-F 

CB1045 

CR-1/B-TO-1002-F 

CR-1/8-TO-1002-F 

C4-1/8-T0-2002-F 

C4-1/8-T0-2002-F 

MF4C1/B-T9-1002-F 

C4-1/B-T0-4222-F 

MF4C1/B-T9-1002-F 

HF4CI/8-T9-1002-F 

MF4C1/8-T9-2002-F 

MF4CI/8-T9-5001-F 



C4-1/8-T0-5III-F 

C4-1/B-T0-5111-F 

CMF-l/e-Tl-9311-F 

C4-1/8-TO-1002-F 

C4-1/8-TO-I002-F 

C4-1/8-T0-1502-F 

C4-1/8-T0-1502-F 

C4-1/8-TO-2BOR-F 

C4-1/8-T0-1501-F 

C4-1/8-T0-280R-F 

C4-1/8-T0-1002-F 

C4-1/8-T0-2491-F 

C4-1/8-T0-5UI-F 

MF4Cl/e-T0-15R0-F 

CBB2G5 

C4-1/8-T0-5U1-F 

C4-1/8-T0-5111-F 

C4-1/8-T0-511R-F 

C4-I/8-TO-1001-F 

C4-1/8-T0-2872-F 

C4-1/8-T0-60R4-F 

C4-1/8-T0-T152-F 
C4-1/8-T0-1OO2-F 
C4-1/8-T 0-1502-F 

CB2235 

C4-l/8-T0-5llfi-F 

C84745 

C4-1/B-TO-4021-F 

C4-1/8-TO-4021-F 

3006 P-1-503 

C4-1/8-T0-2492-F 

C4-1/8-TO-1001-F 

C4-1/8-T0-2492-F 

C4-l/8-T0-5nR-F 

C4-1/8-T0-511R-F 

C4-1/8-TO-1001-F 

C4-1/8-T0-1001-F 

C4-l/a-T0-a25P-F 

C4-1/8-TO-1502-F 

C4-1/8-T0-604R-F 

C4-1/B-T0-1541-F 

CB223B 

C81046 

CB1005 

C4-1/8-TO-1002-F 

C4-l/8-Te-l9l2-F 

C4-1/3-T0-2211-F 

CB3B25 

C4-l/a-T0-69B«i-F 

C4-1/4-T0-696R-F 

C4-1/3-T0-5U2-F 

CB1016 

2100-3207 

C4-1/8-T0-1501-F 

C4-1/8-T 0-1502-F 
C4-1/8-T0-1001-F 
C4-1/8-T0-422R-F 
C4-1/8-T0-1822-F 
C4-l/a-TO-lOl-F 



See introduction to this section for ordenn){ information 
^Indicates factory selected value 













Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2RI07 


C7S7-0401 






REStSroa-»0 100 OHM it .12SW F tubular 


24S46 


Ca-l/8-TO-lOl-F 


A2RIC8 


0696-4459 




1 


RESISTOR-FXO 634 OHH It .129 h F TUBULAR 


24546 


C4-1/9-T0-634P-F 




0757-0442 






RESISTOR-fXO lOK .Ot 1/6W 


24646 


C4-1/8-TO-1002-F 


AeRlU 


0683-1015 






RESISTOR-FXO 100 .05 1/4W 


01121 


CBtOIS 


A?R 112 


0683-4706 




7 


RESISTOR-PXO 47 .06 1/4W 


01121 


CS4705 


A2RIi^ 


2100-3357 




1 


RE5l5TOflt VARt TRNft* 500KOHM lOt C 


73138 


72|R50a 


fll14 


0683-6635 




1 


RESISTOR-FXO 56K .05 1/4W 


01121 


C65635 


RjRIIB 


0683-2216 




1 


RESISTOR-FXO 220 .05 


01121 


CB2215 


12^116 


0757-0442 






RESISTOR-FXO 10K .01 1/8 


24546 


C4-V8-TO-10O2-F 




0698-3495 






RESISTOR-FXO 866 .01 1/8 


2454B 


C4-1/8-TO-866 




8150-3375 






JUMPER WIRE ELEC. 


75042 


ei50-3375R-F 




0767-0416 






RESISTOR-FXO 511 .01 1/8W 


24546 


C4-1/8-TO-511R-F 


*2U1 


1826-0043 




15 


IC;UNlQPERAT10NAt ARPL-IFIER 


27014 


LM307H 




1820-1442 






1C CNTR SN74LS290N 


01295 


SN74LS290N 


*^U3 


1826-0043 






ICILINiOFERATIONAL amplifier 


ETOla 


LM307M 




1826-0043 






IClUNlOPERATlONAL AMPLIFIER 


2T014 


LM307M 


*iU5 


1820-1442 






iC CNTR SN74LS280N 


01295 


5N74LS290N 


»2U6 


1820-1112 




1 


1C FF SN74LS74AN 


01295 


SN74L574AN 


*2U7 


1820-0427 




3 


IC;LIN;MISCELLANEOUS (LfNEARI 


04713 


MC1496G 


•«U8 


1820-1442 




3 


IC CNTR SN74LS290N 


01295 


SN74LS290N 


<2Uf 


182 0-0058 






lOLIHlOPERAT lONAL AMPLIFIER 


07263 


709HC 


A2tll 


1620-1202 






IC GATE-DIG SN74LS10N 


01295 


SN74LS10N 


*2U12 


1820-1443 






TTL CTR 74LS293N 


01295 


SN74LS293N 


A2U13 


162 0-04 75 






INTEGSATEO CIRCUIT. DGTL. VOLTAGE 


27014 


LM306H 


A2 Y1 






1 


CRYSTAL; NOT FIELD REPLACEABLE |SEE 














PARAGRAPH 7-26 ) 








05S8»>»6S05 


9 


1 


board AbsCMBLY«smCCP 


taaso 


03560*66503 


• iCt 


0180-1743 


2 


5 


CAPAClTOR.fxO .lUFflOS 39V0C TA 


S628R 


ISODIOatROlSAt 


a3C2 


0160-2930 


0 




CAPaC 1T0R*PX0 .OIUF 450*208 lOOVOC CER 


28aa« 


0150*0093 


AJCJ 


0180-0197 


5 


>8 


CAPAClTOR*FkO 2.2UF4*108 20VDC TA 


56289 


isoDiasiRoEOAt 


A3C« 


0150-0050 


9 




capacitor-fid loOOPF *80-2Dt UyDC CER 


2S4S0 


0150*0050 


A3C5 


0150-0050 


9 




CAPACIT0R«FI0 lOOOFF *a«-3«X |RVOC CER 


zaaao 


OISO'OOSO 


A)C6 


otio-ooso 


9 




CAPaCTTOR*FXD IOOOPF 480*208 SkvDC CER 


28480 


eiso-ooso 


A3C7 


oi8b-troi 


2 




CAP*CXTOB*FbO b.8UFt*208 6VDC TA 


56259 


1S00605X0006A2 


A3C8 


0150*0050 


a 




C*PftClT04*FK0 loOOPP •80*208 1KV0C CE* 


20480 


0150*0050 


A3C9 


0160-2930 


0 




CAPiCITOR*FXD .OtUF •80*208 lOOVOC CER 


28480 


0190*0093 


ASCtO 


016O*2150 


5 




C4P4CXT0R*FK0 33PP **58 lOOVDC **ICA 


zaaEc 


0160*2150 


*3CM 


OllO'OOSO 


9 




CAPACITOR'FKD IOOOPF «ao»EOt IKVDC CER 


28450 


OtSO.OOlO 


uci; 


ei80*0l97 


5 




CAPiCXTOR*FXO 2.2UF4*t08 2OV0C TA 


56269 


lSeD22S>«0E0A2 


<)CI) 


0160*2150 


5 




CAPACITOR*FkD 33PP 4*58 300VDC MfCA 


paaso 


0160*2150 


• ICU 


0l70*00o? 


1 


2 


C4P4CIT0R»FlO »33UF 4*98 lOOVOC POLYE 


«»S»S 


El-3340 


*3CtS 


01 60*t 70) 


2 




CAPACttOR-PeO .tupflox 35VDC T4 


56264 


lSoOtoeK9oJ5A2 


•}Cl6 


0160*2611 


3 


1 


CAPACXTOR.PXD tuF ••IDS SOVOC ^ET.POLTE 




0160*261! 


iJCIT 


0160*0168 


1 


1 


CAPaCXTOR*FXO »tUF 4*108 200VDC FOLTE 




0160*0168 


A3CI6 


OlSO'OOSO 


9 




CAP4CXT0R.PX0 lOOOFF ♦8o*20X fXVOC CER 




0150*0050 


I3C19 


0160*0197 


6 




CARaCXTOR*FXO 2.2uF4*108 20V0C TA 




15CD225X9020A2 


•icio 


aiio«oo$B 


9 




CAPaCXTOR.FxO loOOFF 460*208 IRVDC CER 




oiso.ooso 


Ascei 


0160*0170 


5 


3 


CtPACtTOP-FlO .PPUF «aO-201 2SVDC CER 


28400 


0160*0170 


>}C22 


OlbO-OlTO 


5 




CAPACITOR.PID ,22UF -80.201 2SVDC CER 


2845c 


0100*0170 


tlC2I 


0160*0170 


5 




CAPiCXTOR«Fxd ,22uF 480*208 2SV0C CER 


28A80 


0IA0.D17O 


•]C2tt 


Oluu-OlRR 


6 




CAPACITOR.PID 2aOPF ..St lOOVOC "ICA 


72136 


DMtSFlaiJoIOOaVlCR 


• 1C»1 


l«OI.0«»0 


n 




OIODE^SntTCNXNG 3oV So*1A 2^5 D0*35 


28450 


iRoi.ooao 


tlC«2 




4 


3 


DtODE*ZNR 7.32 v 58 00*35 P06.44 


28450 


l«02-ll2a 


»5C«J 




0 


4 


OlOOe-GE 60V 60**A 1U$ D0*7 


28450 


iRlO.ODIa 


A3CRR 


1410*0016 


0 




OtODE*6E 60V 60MA lUS 00*7 


28450 


1*10.0816 


tlCRf 


i«]o>atiib 


0 




DtODC*GE 60V 60**A |U8 00*7 


28460 


1*10.0016 


<]CB6 


l*0l>00<« 


n 




0I00E*8NlteHXN6 30V 50^* 2*^5 00*35 


aaaao 


1*01.00*0 


»ie»T 


1901*0040 


II 




0100C*S«|TC*«INC 30V Soma 2m$ 00*35 


28450 


1*01.00*0 


<jc«a 


|901»00«0 


H 




0|0DC*84XTChXNG 30V 50MA 2H9 00*35 


20400 


1901*0040 


• JC«« 


taoi-oobo 


□ 




OlOOE^SwtTCMlNC 30V 50 Ma 2^5 00*35 


28450 


1901*0040 




1901*0040 


II 




oiooe.antiCHtMS lov soma tu» oo.ii 


laaao 


1*01-00*0 


•3CRI2 


laio-oolb 


n 




otoDc.ec 60 V 6oma tua og.r 


20450 


1*10-0016 




ivoi.eo«o 


1 




OiOOe.SPjICMlNG 30V 5o**8 2H9 00*35 


20450 


1*01-00*0 


A3Cftl« 


1901*0040 


n 




OtOOE.SairCMtaS lov Soma 2NB OO.IS 


20400 


1*01-00*0 


•JCRl* 


I9oi»ooas 


1 




0100E*86lTCMXr«6 30V 50NA 2N8 00*35 


20450 


1*01-00*0 


«3CRta 


1901*0556 


Q 


1 


0100E*GEN PRP SOV 25**A T0*72 


25480 


1901*0506 


<>c«ir 


1902*3182 


M 


2 


OIOOE*ZRR 12. IV 58 00*35 POa.OM 


20000 


1902*3102 




l«oi>soa« 






OIOOE*SnXTCMXNG 30V SpMA 2N8 00*35 


20400 


1*01-00*0 


t JC8|« 


l«oi>ga<o 






0]OOE*S6ITCmXRG 30V Soma 2N8 00*35 


2S4S0 


1901*0000 


•)CR21 


1902*3128 






0I0DE*ZNR 7,32V 58 00*15 P04,4i« 


20400 


l*Of->IIB 


•}CR22 


1901*0040 


ll 




010DE*5«XTCHXng 30V SOMA 2N8 00*35 


20400 


1*01-00*0 


>>CR2) 


1901*0040 


M 




OXOOC*aPZTCMtNG 30V soma 2H5 00*35 


20400 


1901*0008 


A3CR2« 


1962*3055 


a 


1 


DIODE. IMP a,7SV St 00.1S ROa.an 


laaao 


1902*3085 




1655*0237 


M 


2 


TRANaiSTOR-JPET DUAL N'CHAN O-MODI T0-T8 


20400 


1055*0237 


*302 


IBSa.ooTI 


7 




transistor NPN 8X P06100MR FT6200MMI 


laaao 


lasa-oori 


tiei 


1555*0365 


7 


4 


TRANSISTOR J*FCT N*CMaN p*MOog 70*72 SI 


28480 


iass-oi»a 


ASOD 


ias}>o»io 


2 




transistor PNP 81 T0«1S P0«360MM 


28400 


1053*0010 


A 105 


1595*0082 


2 


1 


TRANSISTOR J-FET R*CMaN 0»mooC 81 


28460 


lBSS-0082 





6-6 



See introduction to this section for ordering information 
* Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Reference 

Designation 







HP Part 
Number 



laia.Qoyi 

iBS««eori 

IBS««0OTt 

iaSft«ooTt 

IBStl.QOn 

|6S««0A7t 

ie$9*0SO8 

ia5)-03B6 

1853*0010 

lB5a«0V7t 

1950«007) 

I85<i*007l 

1683*0010 

j65o-onoT 

1 683-0010 
|«8«»0O71 

165«*035<> 

l(«93«0OlO 

1653*0010 

1683*0010 

1653*0010 

1653*0010 

1655*0360 

1655>^0453 

168U.0O71 

1655*0366 

1655*0366 

1653*0016 

1650*0071 

1653*0016 

1653-0016 

165**0O'«7 

165^*0067 

1653*0016 

05«e*UO7O 

0787-0026 

0606*41076 

0757*o>7? 

06e«t*i031 

060«I*56U1 

06^4i*i0Ul 

0660*1001 

0660*3331 

0757.0057 

066O•3^^9 

0606*44056 

2100*3273 

0757*0663 

0663*33^5 

0660*0731 

06611*6631 

0660*1001 

0757*0641? 

0688*4666 

0660*1461 

0757*060? 

0757«Q6o? 

0660*1001 

066 o*-t 0 ttl 

0660*1041 

0688*4«64 

0686*4660 

0664*1031 

0686*0468 

0654*1011 

0664*1041 

0664*1041 

0664*0731 

066O*??5l 

0684*1041 

0664*1531 

0664*56?I 

0664*1001 

0664*1031 

0660*1041 

0664*0731 

0664*1031 

0664*1041 

0660«4T3! 




Table 6-3. Replaceable Parts (Cont’d). 



Description 



166N6t6T06 NON it POaSOO*** PTalOOHN? 
T6A66|6t06 NON 6X PD430684 PT4?00HN? 
t6A66t6t0ft NON 6t ODalOOM FTa?006N? 
T66N6!6t06 NON it ODaiOO>*a P7a206»Nt 
TOiNiUtOA NON it 0D0166NM PTiTSNMt 

TOAnSISTOP non si PDa300'«a FTa?O0**Ht 
T0ANS13T06 NON SI POatOO'^o PTa?00**Ht 

To«NsnToo*joer ouot n*chan ai 

T84NSI310O J*OCt ?N«38? N.CH4N 0*“00t 
TOiNSISTOO OnO s: T0*16 ODOIOON* 

704nS1$To4 nOn $1 pOa3004i* PTa?powH{ 
T84«iSlStco NON Si O04300'*" 7Ta?oO^N2 
T04N515T04 NON $i PoayoO'*^^ 7Ta?00»*Ht 
TO4NSIST0O PNP SI TO-iO POaSon^'* 
TPANSI5T0B ^Pn SI P04360Me rT#75MKt 

TBAnSiSTOP PNP si Tu*l6 PDB3604M 
T44NSIST0P NPN SI PDe300*n 7T»?O0 '*h7 
TR4NSI5T08 NPN SI 70*5? POpIoO^p 
TOAnSISTOO p»«p si 70*10 P0»560*** 
TPAnSISTOP PNP SI T0*l8 PpalbO*** 

TPanSiS 70® PNP 51 7D*io PD*360 *p 
TBANS1S70P PNP SI 1^*10 POaSena* 
TPANSIS70P PNP SI T^.lO PDa36PM* 
TRANSISTOP J*FE7 n*C*an 0*“0DE T0*7? si 
TP iNSIS70P*JFtT Dual n*C***N O-^ODfc 70*76 

TPANS|970® nPN si PoaSOOPP FTa?00MH2 
TOA^SI5T0O J-PCT n.Cpa.N O-'^OOE TQ.t^ S| 
TP4NSIST0P J-FC7 N*Cp 4N 0*'^00l T0*7? 31 
T4AN3IST04 PNP SI 7u*9? PDajoo** 
T8ANSIS704 NPN 51 **Oa300N* FI»?00 mh2 

TBanSISTO® PnP si ta*8? Poa300P* 
TPANSIS70P PNP 31 TO-Q? P0a3CC'** 
TBanSISTCP npn si POaSoO** FT«75 m».2 
TBANSISTOP non si P0aS60**P FTa75N>«I 
TBansistoB PnP si T 0*8? P04300-P 

BESlStOB l«A la , 125 * F TCaO**ieo 

BtsiSTOB 1.34 IX ,i?5* F rc«o**ioo 

PCSISTO® 144 IX ,t?5* F TCaO*-Iou 
BES1S70B 5?. 34 tx .I25N f TCau**IOO 
BCSIS70P to* IPX ,25* FC TCa*e00/»700 

PESISTOP 5604 lot .?5 m FC rCa*600/A8oo 
BESISION IbOM lOX .25* FC 7Ca*400/«6o0 
RESISTOR loop lot •?5a FC 7Ca*uo0F«600 
RESISTOR 33 k lox ,25* FC TCa*uoo/pa00 
RESISTOR 47, 5K IX •I25» P TCao**IOO 

RiSlSTCR 44, It ,125* F rCao**IOO 
RESISTOR ?tt,4« It ,1?5 a F rCaO»*IDO 
RCSISTOR.TBMr 2k ICX C SIDE-ADJ 1*TBN 
RESISTOR 56?* It .125* F TCaO»*lOO 
RESISTOR 3.1“ SX ,25* FC 7C**o«0/«700 

RESISTOR 474 lOX .25 n FC TCa*400F*600 
RESISTOR 66 k |qs ^25* FC TCa*oOO/*60O 
RESISTOa 100“ IPX »25* FC TCa*U00/p600 
RESISTOR 10“ It .125* F TCaO**IOO 
RESISTOR ?4,9“ It ,|?5P F TCaoe-lOO 

RESISTOR ipN |0t ,25* FC 7 Cb.4oo/» 1 1 00 
RESISTOR 10“ IX ,l25* F TC“0**I00 
RESISTOR 10“ It ,l25* f TC40»*100 
RESISTOR lOOR tOX »25a FC tCa*400/»600 
RESISTOR 100“ tot »?8n FC TCa.aeO/^600 

RESISTOR 100“ lot •25*1 FC TCa»4OO/«SO0 
RESISTOR |8,|« It ,125“ F TCtoe.lDO 
RESISTOR 14,1“ It ,125“ F TC40»»I00 
RESISTOR 10“ lOX *25“ FC TCp* 400F*700 
RESISTOR ?S“ It ,125“ F TC“OF*}00 

RESISTOR too lot ,2$* FC TCa*e00FP500 
RESISTOR 100“ lot ,25“ “C TCa*4OO/*600 
RESISTOR tOON loX ,25“ FC TCb*400/fSOO 
RESISTOR «7» lot .25“ FC 7Ca*eoo/PBpo 
resistor ?,?“ lot ,25“ FC TCa*9oo/*| 109 

RESISTOR TOOK 1% .126W 

RESISTOR 15“ lot ,25“ FC TCb-BOO/pSOO 
RESISTOR 5,6“ tot ,25“ FC TCP-800F*700 
RESISTOR 100“ lot ,25“ FC TCa*400FeSoO 
RESISTOR 10“ lot ,25“ FC TCa*BpOF4TO0 

RESISTOR 100“ tot ,25“ Ff TCs*400/«6oe 
resistor 47“ lot ,25* FC TCa*aoo/pSOO 
RESISTOR 10“ lot ,25“ FC TCa*000/4700 
RESISTOR 100“ tot ,25“ FC TCa.aeOFaSOO 
RESISTOR 47“ tot ,?5“ rc TCa*400/4600 



Mfr Part Number 




1656*0071 

1656*6671 

1654*0671 

1656*0071 

IS56*0067 

1654*0071 ‘ 

1654*0071 

1655*0306 

2“418? 

1053*0010 

1654*0071 

1054*0071 

1654*0071 

1683*0010 

1654*0067 

1683-0010 

1684*0071 

1654*0384 

1683*0010 

1653*0010 

1653-0010 

1683*0010 

1653*0010 

1655*0346 

1655-0237 

|654*C07l 

1655*0366 

1655*0366 

1653*0016 

1654*0071 

1653*0016 

1653-0016 

1654*0067 

1654*0067 

1653*0016 

C4*1/0*T0*1402*F 

C4*U6*T0*1301*F 

C4*i/6*T0*1«02*F 

C4*l/6*T0*5?32*F 

CBtoSl 

C656U1 

C61041 

C61041 

C6333I 

C4*l/e*70*4752*F 

0640*3226 

C4*U6*T0*248?*F 

2100*3273 

0757*0463 

C63325 

CB«73t 

C666S1 

C6104I 

C4.|/9*TO*I002*F 

C«*1/6.T0*249?*F 

CB106I 

C4*|/6*TO*1002*F 

C4*|/6*To*1002*F 

catoftf 

C61041 

CB104I 

C4*l/6*To*t812*F 

C4*1/S»T0*1812*F 

C6I031 

C4*1/6*To*260I*P 




See introduction to this section for ordering information 
*Indicates -factory selected value 





















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


blRSi 


0660«47)1 


2 




nesisroR R7K tot .ztM fc TC>.ao«/4ato 


01121 


C0OTSI 




0«BS>I»3S 


7 


1 


RESISTOR t6R St .2S» TC TCR-ROO/»SOO 


0II2I 


CBI6SS 


»5B5J 


0664«|00t 


1 




RESISTOR too* tot .MW PC TC*>ROO/tSOO 


0ll2t 


CBioOl 




2100*)27) 


1 




0tSlST00*TRMR 2R lOK C SI0C*4D2 l*tON 


26460 


2100*)27) 


tJRSS 


O604«ioai 


1 




RESISTOR lOOR tot .^SH PC TCR-ROO/tBOS 


01121 


CBtOOl 


»!»»6 


O60O*a7)l 


2 




RESISTOR R7K lot .itSH PC TCR-a00/*S»0 


m - m 


CBOTSl 






1 




RESISTOR toon tot ,^SH PC TCr-ROO/tSOO 


Bi - 


C0t0R| 


H. - 


O60O«lOOt 


1 




RESISTOR too" tot .?Sh pc TCR>ROO/*BOO 




CBlORI 




OO0«*1O41 


1 




oesioroo ioor toi »25w pc Tco*ooo/teoo 


H! - 


C0tO4| 




O60«*o7)l 


2 




OCSiSTOO OTR lot «2 Sn PC 7Co*OOO/*0OO 


K . ■ 


cBsni 




0»f«.p7ai 


0 




RESISTOR OTOR tot .ZSH PC TC>-S00/«900 


01121 


CBOTRI 


4)R69 


06eO«4T)l 


2 




RESISTOR ‘TR lot .2 Sk PC TC>-RRO/tS00 


01 121 


CS97)| 


tiUbll 


06B«»|Oa| 


1 




RESISTOR tOOR lot .rSR PC TCr>ROO/tSOO 


01 12| 


CBtOOl 


iSBbS 


O60O*lOQt 


1 




PC0I6TOO tOOR 10k »25w PC TCa*9OO/40OO 


01 12l 


CStOO) 




0eO6*6O22 


a 


1 


RfSISTOa l,e»- Ik .5"* P TC»07*100 


26060 


0690*5922 


*5"»» 


0090. 1672 


6 


1 


RESISTOR 60. «R It .lisn P TtaO—lOO 


2R596 


Ca-|/B.Te.B»R2.r 


4)B66 


0090.3400 


0 


6 


RfSlSTOB oo.2k Ik .12 Sm f TC*O»*100 


20646 


C4*i/0*to*OO22*P 


4IB69 


0757-0440 


0 




9CSIST0P 20R Ik P TC90*-100 


24646 


C4*|/0*TO*2OOI*P 


*)B71 


0757*0000 


6 




BtSlSTOP 20R Ik ,l25w P TC«04*tOO 


20646 


C4*W0*to*2OO2*P 


*JB7? 


0757.0020 


9 




BeSISTOB l,)R Ik «1250 p TC«0**I00 


24646 


C4.i/0.TO*1)O1*P 


• JBJJ 


0757*0272 


) 




BCSlSrOP 52.3R Ik »l25o P TCsO7*lO0 


24646 


C«>l/B.T0>S2J2«r 


a >B7u 


0757*0OOO 


0 




RE6ISTO0 2QK Ik ,|2S« P TC«04-100 


24546 


CR-I/B.TO'2002-F 




0000*1001 


1 




RESISTOR lOOR tot .PSm PC IC>-ROO/«SOO 


BII2I 


CBtOOl 


1 j»;» 


2tOO*))S7 


2 




BCSISTOR-TPMQ 5QQM IQX C 01OC-4OJ l*r0N 


20460 


2t00*))5T 


4)077 


00^6*0077 


0 


» 


RtSISTOR 93, |R tk ,125^ P TCao»-100 


0)668 


PMC55-1/0*TO*9312*P 


» J»7» 


OoOe.Qd 77 


0 




RESISTOR R},|> |> ,l2Sn F TCaoT«l06 


■ 'MS 


PMe65-i/0*TO*9)|2*P 


4 J»70 


0757*0?T7 


6 


1 


RESISTOR OR, 9 It ,t*S>. P TC>0*-I00 


B ! ! B 


€4*1/0.tO*4992*P 


4)061 


0757-0076 


6 


1 


RESISTOR 27«R It .t»5" P TC»Of-IRO 




C4*i/6*T0*274J*P 


4)062 


0757*0)00 


2 


2 


PCS18T0R 10 It .125« P TC90*-100 




C4*t/0-TO*tOPO-P 


»5">J 


0o9e*«o07 


0 


1 


RESISTOR 08,7K tk .US** P TC*04*|00 


K!i!9 


C4*|/0*tO*4072*P 


tlRso 


06o0.2?)l 


) 




RESISTOR 22R lot .2tK PC TCa-ROO/«aOO 


01 |2| 


CB22SI 


4)066 


0000*1001 


t 




RESISTOR lOOR lot .2 Sh PC TC«-ROO/tSOO 


0) 121 


CB|09| 


4)006 


0000*10)1 


9 




RESISTOR I0« lot ,25" PC TCr-»00/*700 


01121 


CBlOSI 


4)007 


0096.0077 


0 




RCSISTOR 93*1K tk •125 m P TCaO*-100 


0)666 


PHE55*1/6*T0*9)12*P 


4)060 


0000.22)1 


) 




RESISTOR ?2« lot .2SR PC TC9-RDO/*SOO 


01121 


CB223I 


4)00l 


0000.07)1 


2 




RESISTOR 4TR lot , 2 SH PC TCR-ROO/fSOU 


01121 


CBOTJi 


4)002 


0000*1001 


1 




RESISTOR lOOR lot .29 h PC TCR-ROO/tSOO 


01 121 


catool 


» jp«j 


0000. 3))t 


0 




RESISTOR 5SR lot .25* PC TCR>ROa/.SOO 


01 l2t 


CBSJSI 


4 )00a 


0000 . tool 


1 




RESISTOR lOOR lot .25* PC TCb-ROO/»SOO 


0U2I 


CSI041 


4)006 


0096. )279 


0 


6 


RESISTOR o,99K )k •USn P TCoo4*1oO 


24546 


C4*t/e*T0*4941*P 


*»"■>» 


O60u*tOai 


1 




RESISTOR lOOR lot .2s« PC TCcrOO/fsOO 


01121 


CBlOol 


4)007 


06«a>tOPI 


1 




RESISTOR lOOR lot .2% PC TCr.ROO/.SOO 


01 12| 


CBlORI 


4)006 


0757*0002 


9 




RESISTOR lOK Ik •12SW P TCaO«^*100 


24646 


C4*1/0*TO*1OO2*P 


4 )009 


0000*22)1 


) 




RESISTOR 22 R lot .2S» PC TCr-ROO/fSOO 


01121 


CB22SI 


4)0)0t 


0000.22)1 


) 




RESISTOR 22R lot .2 Sm PC TCr-OOO/fBOO 


0II2I 


CB22SI 


‘JK102 


0000*1001 


1 




REsIstOR IOOR lot ,2S|a PC tCR-ROO/*BOO 


01 12l 


CBlORI 


»)P10) 


0000*1001 


1 




RESISTOR 1000 10k *25 m PC TC9*QOO/»SOO 


01 12l 


CB1041 


• J»10« 


0600*22)1 


1 




RESISTOR 220 lot .2 Sn PC TCa*400/*S0O 


01 121 


CS22)1 




0000*6601 


5 




RESISTOR 560» 1 01 .25* PC TC*-SO0/»900 


01121 


C05641 


4)0100 


0000.1001 


1 




RESISTOR IOOR lot .2 Sb PC TCR-ROO/*SOO 


01121 


C01O41 


»>RI0» 


OO0O.|OO| 


1 




RESISTOR 1000 tot •25o pC TCB*aoo/40OO 


01 121 


CB|09| 


» jRloB 


0000.1001 


1 




RESISTOR 1000 1 Rt ,250 PC TCb*4OO/*0OO 


01 121 


CB|09| 


4)0100 


0000 . loot 


1 




RESISTOR IOOR lot .2 Sr PC TCR-ROO/fBOO 


01 121 


CBlORI 


>SP|I0 


0690*1279 


0 




RESISTOR 0,990 |k ,125 m f TCoo«*lOO 


24646 


Ca.|/B.T0>R9«l>r 


4)0112 


0600*1001 


1 




RESISTOR IOOk tot .2 Sm PC TCR-ROO/fBOO 


0II2I 


CBlORI 


4)51 


)101*1)12 


6. 


1 


$fti7CH*0LiDe aPOT 


26460 


)I0|-1)12 


4)U| 


ta 2 o*ooo) 


0 




1C OP 4MP QP T0*99 


01920 


CtSCTT 


4)U2 


1020*022) 


0 


0 


1C OP 4MP GR 10*99 


0071) 


MLMJOUC 


«)U) 


1026*000) 


4 




tC OP 4**P CP T0*99 


01920 


CA)OTT 


4)U0 


lajg.ez;} 


0 




IC OP 4MP CP T0»99 


99tlJ 


RlRlOlte 


4)US 




7 


> 


IC OCOR TTL L8 BCO*TO*OEC 4*tO*ie*tINE 


01295 


0N74LB42N 


4)U6 


1020*1570 


0 


1 


IC PP TTL tS tl*0 PULSE CLE4R PURL 


0I29S 


ON74L07)AN 


4)U7 


IB70«OS«P 


0 


1 


1C PP TTL L J*0 M/S PULSE PRESET/CLC6R 


2T0U 


DM74L72N 


4)ue 


1620«|197 


9 


1 


IC CRTE ru. LS N6ND OURO 2-lNP 


01295 


SN70L800N 


4)U0 


1020*1200 


9 


) 


IC C4TC TTL LS N4N0 DUAL 4*|NP 


0I29S 


0M7OL82ON 


4)Ult 


1020-1100 


0 


1 


1C G4TE TTL LS NOP 0U4p 2-lNP 


01295 


0N7OL0O2N 


4)UI2 


1620*1202 


7 




IC CPTE TTL LS NRnP TPL )*1NP 


01295 


8N70LS10N 


4)U1) 


1020*1200 


9 




IC CSTE TTL LS NINO OU«L 9-INP 


01295 


8N74LS20N 


4)U1U 


1020*1200 


9 




IC C4tE TTL LS N4N0 OpAL 0»XNp 


0I29S 


SM70LS20M 


tJUIJ 


l826>aoa3 


4 




IC OP 4MP CP TO-99 


0I92B 


CASOTT 


A4 


03681-66504 


0 


1 


Bo<rO tSSrHBLT^DETCCTOR 


20460 


OISBO.SSSOR 


4ttCt 


oieo-orto 


6 




CPptClTOR-PtO S.IuPf-201 ISvOC t* 


59209 


iSsosmootst 2 


4UC2 


0100*0210 


6 




CAPACITOR*P»0 ),3uP9*20t |5V0C TA 


56209 


isoomiooisst 


40C) 


oiso-ooPJ 


0 




CSPtCITOR.PtD .OtUP «B0.20t lOOVDC CCR 


2BbB0 


oiso-ooR} 


»«c« 


ci>So-oo»J 


0 




C*P>CiT0R-PRO iOIuP *BO-20t iOOVOC CER 


2BrSc 


0150*009) 


4aCS 


0150*0093 


0 




cap4Citor*pio ,oiup ♦so-eot loovoc cer 
1 


2B9S0 


etse-ooR} 



6-8 



See introduciton to this section for ordering information 
* Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


«aC6 


0150*0093 






CAPACrTOR*PsD «0iu9 *B0*20k lOOVDC CC* 


28980 


0150*0093 


kuC7 


0150*0093 






CAPACtTCft*riO .OIU^ ♦90*20t lOOVDC CER 


26980 


0110*0093 




0150*0093 






CAPAC1T0R*PX0 ,0iu7 *50*201 lOOVDC CCR 


26980 


0150*0093 


iaC9 


Ol»U-l73S 






C*e4CIT0R.f »D .22ur<>lvl 5SVDt T» 


S6{»« 


1560889X905568 


• veil 


otao>o)6S 


6 


^Kl 


CAPACtTOR.rxO 620PP ♦»5t 3COVDC mka 


28980 


0160*0363 


• aCl2 


aiSo.oogi 


0 




C*6*CI70I).7>D .eiUF «au.20> idovdc ccr 


28960 


0150*0093 


AUCI) 


oiao.oiS« 


e 


1 


CAPACnOR*Pk& 3000P7 ♦*2I 300VDC **tCA 


72136 


0"19F568e6566»Vle» 


• vCis 


0lS0>0F9S 


0 




C*P4CITOR.FMO .oiuf »SI>.26t lUOVOC CtR 




0150*0093 


tacts 


0190*0197 


5 




CAPACItOR*fIO 2*2uP**l»t 20VOC 79 




I500285>968068 


• 0CI6 


0lftU«0lS) 


0 


! 


CARAcnoR*r»o looo^r **iok 2 oovdc poltc 


E ii 


0160*0153 


tOClT 


016CM657 


9 




CAPACnOR.f so .il'P ♦9P*20> lOOVOC CtR 


28980 


Dilo.ooeo 


taClR 


0160.0795 


2 


11 


CAPACnOfi-P*0 5RP ♦•ion 5O0VOC “ICA 


28980 


0160*0763 


teC|9 


Ol60«22oa 


0 


9 


CAPACnOR*FSO lOOPP ♦•5* 300VOC “ICA 


28980 


0160*2209 


IUC21 


016<M557 


9 




CaP4CITOR*FsO .fUF ♦90*201 lOOVDC CCR 


28480 


0150.0089 


• VC22 


9 




CAPaC}TOR*FsO «iUF ♦ao*20t lOOVDC CCR 


28480 


0150*0009 


• ac;j 


0160.0765 


2 




cap4citor*fxo 5pf ♦•ion seovoc ^ica 


28980 


0160*0763 


taesa 


016(1 ■>?2oa 


0 




CAPAcnoB^Fso loopr ♦*5n soovoc “Xca 


28900 


0160*2209 


toC2S 


0160-4567 


9 




CAPOCITOR*FSO ,|UF ♦Bo*20n lOOVDC CtR 


28980 


0150-0000 


• UC26 


9 




C»e4CI'70B.r»0 ,IUF .R6.20» lOOVOC CtR 


eaaso 


0150*0000 


taC2T 


0160*0763 


2 




capacitor*fso 5 pf **ion soovdc ‘*ZCa 


28980 


0160-0163 


• uC2S 


O|60*220u 


0 




CAP&CITOO*FSO |O0PF ♦•^n )0OVDC “^ICA 


28980 


0160.8809 


A4C2Q 


0160-4557 


9 




C9PACnOR*FxO .tUF ♦B0-20n tOOvDC CCR 


28980 


0150*0000 


AUClt 


9 




C»P»CI10R.F»O .tuF ♦80-2Pt lOOVDC CER 


20960 


0150*0000 


*aC52 


0160*0763 


2 




CAP4cnuR*F»o 5(*F **ion scovoc **ica 


etaao 


0160*0763 


taCSS 


0160 -?? 0 a 


0 




CAP*CITOR-FSO lOOPF ♦*$* 300V0C *^ICA 


26960 


0160*2200 


tvclo 


0160*3094 


6 


1 


Ci'^AcnoR-FAD .lUF ♦•ion loovoc cer 


26980 


0160*3090 


taCSS 


0190*6210 


6 




CPPAC JTOR.FSO 5,3UF**20n iSVOC TA 


56289 


1500335X001542 


toe 36 


0160*29^6 


5 




CAPaCITOR*FXO ,uSuF **2on loovoc CtR 


26900 


0160*2960 


*uC37 


OlSo.OlOb 


9 




C*R*CITOH-F»D 6»UF»-20t 6V0C 14 


56*89 


I500606«OOOOD8 


luClS 


0100-01*7 


6 




CAPaCX70R*Fs0 2,2UF7*lon 2uV0C TA 


56269 


|500885>908048 


tVC}9 


Ol60*2eOS 


5 




CAP6C1TOR*FXO .oauF 460*201 25VDC CtR 


20980 


0160-2605 


• vCul 


0160*2605 


S 




CAPACnOR.FiD .0217^ 490*20t 2SVDC CtR 


28900 


0160*2605 


AaCo? 


0150*0093 


0 




C4R4CITOR.FSO .blUF *RQ.20> lOOVDC CCR 


20980 


0150*0093 


AOCaS 


6 | 60 * 22 oa 


0 




CaPaCITOR*F-ID IOOPF 4*51 30OV0C ^ICA 


28900 


0160*2200 


AoCuo 


0150*0022 


5 




CAPdciroR.rxo i.spf 4*ion soovoc tz dioi 


28900 


0150-0022 


AaCos 


0l5u.00*5 


0 




CAPACITOR.FXD ,0117^ 490-20A lOOVDC CCR 


26900 


0150.0095 


• VCV6 


0150*0093 


0 




CAPAClTOR*rxO .OIUF 490*201 lOOvOC CtR 


28960 


0150*0093 


IVCVT 


0150*0093 


0 




CAP6CIT0R*FX0 .OtUF *50*20* lOOVDC CtR 


26960 


0150*0093 


AaCos 


0150*009) 


0 




CAPACI70R*FxD ,01UF *5o*20l lOOVOC CtR 


28960 


0150-0093 


AoCoQ 


0l00-0i»l 


3 


16 


CAP9CItOR*FxO iuF**tvl 35V0C TA 


56*89 


1500105*905568 


AUCSI 


0150*0291 


3 




capacitor-pxo 1UF4*10I 35vOC 7A 


56289 


150P105X9035A2 


• 4CS2 


0190*0210 


6 




CAPACITOR.FxD 3*3U74*201 tSVOC TA 


56269 


1500555*001568 


A0CS3 


0160*2605 


5 




CAPaCITOR*FXO .62uF 450*201 25V0C CtR 


26900 


0160*2605 


AaCSo 


0160*2209 


0 




CAPacITQR*FxO lOOPF 4*51 300VDC ^ICA 


28900 


0160*2200 


AoCSS 


0l5u*0022 


5 




CAPaC]TOR*FXO 3.3RF 4*i0l SOOVDC tZ DIO* 


28900 


0150.0088 


AbCSb 


0190*1703 


2 




CAPoC1T0R*FK0 «IUF4*10S 35V0C 7a 


56289 


150DI09S905568 


• acsr 


0|SO>00'>5 


0 




CAPaCITOR*FxD ,01UR 460*201 lOOVDC CtR 


28980 


0150*0093 


AoCSft^ 


0150*0093 


0 




CAPaCI 70R*FK0 «01UF 450*201 lOOVOC CCR 


28080 


0150*0093 


AOCS9 


0160*2605 


5 




CAPACITOR*FxD , 02 irF *50*201 2SvDC CCR 


28980 


0160*2605 


• aC»i 


0160*2605 


5 




CAP9CZT0R*FSD ,02uF 450*201 25V0C CtR 


26980 


0160*2605 


AQC62 


0t60.2*60 


5 




C«F<CtT0R.F<0 .SSUF *.201 IDOVDC CER 


28060 


0160*2960 


• «C«} 


0163.0765 


2 




CAPACZTOR*rxD 5PF ♦•101 500VOC ^KA 


20980 


0160*0763 


tvCta 


0160-46S7 


9 




CAPACirop*rxo «iup ♦eo*2oi loovoc cCR 


26980 


0150*0009 


taCat 


0160.2060 


5 




CApACiTOP*7‘xO 4*201 lOOvDC Ctp 


28980 


0160»2960 


• «C66 


0160*0150 


5 




CAPACtTCR*FB0 2200^^ 4*10l 200VDC P0U7C 


28900 


0160*0159 


AoC67 


0160*0150 


5 




CAPaCITOR.FkO 2200R^ p*1D> 200VDC POLVC 




0199.0159 


• vCbS 


0160*0157 


9 


t 


CAPAC|TOR*FxO 0700PP ♦•tol 200VDC PDL7C 




0160»0157 


laC«« 


0100*0196 


5 


t 


CAPACITOP*PxO 200 PF 4*51 300vDC ^ICA 


■ Ifl 


D>*t5F20IJ0}9»9VICR 


• vCTo 


0160*2960 


5 




CAPACtTOP-FXO *0SUF 4*201 lOOVOC CtR 


28080 


0160*2960 


Aacn 


0150*0197 


5 




CAPACITOR*FxO 2«2UF4*i01 20VDC TA 


56289 


1500825*908098 




0|»0.|7a6 


5 


15 


CAPACZTOR.FXO 19UF**|oi 20VOC 74 


K 


|5oO|56*9o8088 




0|9o*17o6 


5 




CAPaCI70R*FXO |5UF4*101 20V0C 7a 


K'';9 


1500156*908088 




0150*0197 


9 




CAPACITOR*FXO 2«2UF4»tO| 20V0C TA 


K 


1500885*9080*8 


wets 


0190*0229 


6 




CaPaCITOR*FKO 22UF4*1I)1 15V0C 7a 


56289 


1500826*901588 


ivCTs 


0190*0197 


9 




CAPAC1TOR*FXO^ 2*2UF4*tOl 20VDC TA 


56*89 


1500225X9020A2 


»oC77 


oi«o.l7a6 


5 




CAPACITOR.FXD iSUFt.joS 20VDC TA 




|5oD|S6«90I088 


Agcrs 


0190*1706 


5 




csffcitdr.fxd isuFv.iox aovoc t* 




1500156*908088 


>gC79 


0leo.|7<6 


5 




CAPaCXTOR*FXO iSUFflOl 20VDC TA 


1* V 


1500156*902082 


•gCti 


0190*0197 


9 




CAP9CITOR*FXO 2»2oF4*|01 20V0C TA 


^ErTTr^B 


I500225X6020A2 


AoCS? 


0190*0229 


6 




CAPACIIOR*FxO 22UF4*10I 15VDC TA 




1500886x90)588 


toCtt 


1901*0000 






0100C*8NtTCHtN6 IQV 50^A 2N9 00*35 


28900 


|90|.0090 


A4CA2 


isoi.ooao 






DI0DE-S6ITCMINC IDV SOMl 2NS D0>5S 


88980 


I90I-OC90 


AtCRS 


1901*0090 






010DC*SMITCHXN6 30V 50^4 2N8 00*35 


88980 


1901*0690 


ktCts 


i«ot.o»so 






0I00t*8PZTC»*lN0 3oV 50^4 ZH9 00*35 


88980 


|9»|.00«0 


AOCftS 


1901*0000 






DIOoe.SRITCeINC 50V S0H4 3NS D0.5S 


28900 


1901.0090 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



— 

Reference 

Designation 


HP Part 
Number 


i 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


taCR» 


I90t»00d0 


n 




DtODE-SMlTCHlNC 30V SOMA 2^8 DO-35 


ZSRSO 


laoi.ooae 


aaCRT 


1901*00d0 


II 




0100t-8olTChI>«& 30V SOMa 2N6 00-35 


26 q 60 


1901-0000 


AdCRS 


190U0040 


II 




DtOOE-SHlTCHINS 50V SOHA ZN8 00.55 


26460 


I«»|.Oftao 




I90W09AO 


II 




D20De-8v>XTCnINC 30V 50»4A 2N8 00-35 


26460 


1901-0040 


<aCR|I 


laoi^ooao 


U 




DIOOe-SnlTCHlNC 3oV 50*«A 2N8 00-35 


26460 


l«k|.Ooao 


tiiC«U 


IROt.OOdO 


M 




0100E-8N2TCHING 3oV So*4A 2NS 00-35 


26460 


l«»|.o»ao 


AaCAl J 


1901-0179 


II 




OIOOE.SRITCHING ISV SoatA T50RS OO-T 


Z8R80 


|RO|.OlT« 




1»01«017R 


II 




OIODE.SRITCHINe ifv ;oMk 750RS DO.T 


26460 


1*01.017* 


taCRiS 


1901-0179 


II 




OIOOE.S»JTC"INS ISV S»»4 rSORS OO-J 


ZSrSO 


I*0|.0)T» 


AaC^lb 


1901-0179 


|1 




OIOOE.SxltCHlRS 15V Skiaa 750RS B0.7 


ZBaSo 


1901-0179 


*oCBjr 


IROt-Ol 7« 


7 




OlODE-SwXrCHING tsv 50’^A 75oPS 00*7 


26dS0 


1*01.017* 


aaCRlS 


19Ot-0l79 


7 




OIOOE-Si»JTCHlNG 15V 50«A 750P6 00-7 


26060 


1*01.017* 


AoCOi9 


1901-0179 


7 




0100E-S»nCHlNG 15V 50»*A 750P8 00-7 


26460 


1901-0179 


A0C9?t 


1901-0179 


7 




DI00C-5»*lTCwING 15V 50 ma ?50P5 00-7 


26460 


1901-0179 


tacaaz 


1901-0090 


i 




OIOOE-SpITChING 3oV So^A 2NS 00-35 


26460 


1*01.0000 


«0CQ2S 


1901-0090 


■ 




D200E-S6ITCHING 3oV 5o*«A 2^6 00-35 


26460 


I’ol.ooeo 


A«C92« 


1901-0090 


11 




0I00E-8-1TCHING 30V soma 2N6 00-35 


26460 


1901-0040 


laCR2S 


1901-0000 


a 




OlODE-SnlTCMlNG 30V 50MA 2N9 00-35 


26460 


l*OI.Ooao 




19C1-0000 


> 




OlOoe-6-lTCMlNG 30V Soma 2N9 00-35 


26d6Q 


1*01.0000 


iaCR27 


1901-0000 


B 




DIODE-SWITCHING 30V 50MA 2N8 00-35 


26460 


1*01-0000 




1901-0000 


■ 




DIODE-SwITChING 30V 50**A 2NS 00-35 


26460 


1*01.0000 




I902-312B 


d 




DI00C-2NP 7,32V 5X 00-35 P0*«4* 


26460 


1902-3126 


AaCRJl 


1901-0307 


1 


2 


diode-schottrt ev 


26460 


1901-0347 


tocosz 


19O1-0JO7 


i 




DIC0E-3CH0TT«r ev 


28d6o 


1*01-0507 


halt 


Rieo-3Z«l 


i 


1 


INDUCVORRA'CH-RLD >akUM 5A .80 Q>ZO« 


26«60 


9100*3261 


hui2 


9100-OS01 


7 


4 


XNDuCTORRF-CH-hlO 250UH lOX •25Dl«5LC 


26460 


9100-0541 


hull 


Riao-OIZR 


1 


10 


IROUCTORRF-CM.MlO ZZkUM 5X ,AfckD«,585US 


ZSaSo 


9140-0129 


hhiu 


»l«o-o) Z» 






XNOaCTORRP-CH-w^O 220UH 5t ,I66DK«3S5 lC 


26460 


9140-0129 


AOLS 


Riao.oi Z» 


u 




INCuCrORRF-CH-M(,0 220UM %% ,|OOOX«365LO 


26d60 


9140-0129 


*oLb 


dlOO-OBttl 


H 




INDUCTOPPF-CH-Mt.D 250VIM ICt •2$0X.5L6 


26460 


9100-0541 


AqL7 


Riac-OIZR 


II 




IncuCTORRF-CH-M(.o 220UH $x ,tOODX«36SL6 


26460 


Otao-OlZ* 


Aoia 


*iac-otZ« 


II 




INOuCT’ORRF-Cm-mi.o 220UH 5t .tb6DX,385L0 


ZtaSo 


OIOO-OIZ* 


Aal9 


aiao-oiZR 


II 




lapUCTORRF.CH.MLO ZZkUM 5J ,JkkOX.585LS 


26d60 


OlOO-OlZ* 


tdltl 


«iao-01Z» 


U 




INDUCrORPF-CH-M(.0 220UH 5X •t660X,S85L0 


26460 


9140-0129 


AdOl 


leSd-ooTi 


II 




transistor NPN 31 P0o300Mm PTb200HhZ 


zs«so 


1654-007! 


A«az 


185d-o071 


ol 




transistor NPN SI P0O3O0MW PTo200HH2 


ZSaSo 


1654-0071 


laai 


lBSo-0071 


II 




transistor NPN SI P09300MA FTb200hhZ 


26d60 


1654-0071 


ioOtt 


ISS3-00I0 






transistor RNP 81 TO-te P0*360H» 


26460 


IS55-OOIO 


AdOS 


iesa.0071 


u 




tRansisvor NPN ai R0»5oo"« FiRZkOMMi 


26460 


1654-0071 


AdOb 


1B83-0010 


H 




transistor PNR si TO-ie R0«3OOHif 


26460 


iSEi-oato 


A0Q7 


1050-0071 


II 




transistor NPN SI P0o300Mm rTA200HHZ 


26460 


1654-0071 


AdOB 


1A5O-0O71 


|I 




transistor NPN si P0o300Hh FTbZOOHMZ 


26460 


1654-0071 


taS« 


IB5O-0O71 


II 




transistor NPN SI PO 03OOM1 * FToZoOHmZ 


26460 


1654-0671 


AdOl 1 


1650-0071 


El 




transistor NPN SI POalOOM* FtbZODMM{ 


26460 


1654-0071 


luoiz 


lB5d-007l 


7 




transistor NPN 81 PO 0300 MH FTozoOHmZ 


26460 


1654-0071 


toStl 


l*3u-0O71 


7 




transistor NPN S) P09300MW FTo200MhZ 


26460 


1650-0071 


AoOl 0 


USe-0071 


7 




transistor NPN SI P06300MN PTrZOOMhZ 


26460 


1654-0071 


A00I5 


1B5O-007I 


7 




transistor NPN SI PD»300M|| FT6200HHZ 


26460 


tSSO-OOTI • 


iaBi6 


1653-0019 






transistor PNP si TO-16 P093O0MM 


26460 


1653-0010 


AORI 


2100-3350 




1 


RESISTOR. TRMR 2«ft tOt C SlOC.ADj I-TRN 


26460 


2100-3350 


hoffl 


2100-3309 




1 


RCSiSTOR-TRHd |oO tOX C SlDC-AOJ 1-TRN 


26460 


2100*3349 


iuRi 


2100-3352 


II 




RESISTOR. TRMR IK 101 C SIDE.AOJ |.|RN 


26460 


2100-3352 


Ad^d 


Z1O0-333Z 


|l 




RESISTOR-TRMR tN tOX C SIDC-ADJ 1-TRN 


26460 


ZIDD-5ISZ 


AdR5 


ZIOR.33S3 


u 


2 


RESlSrOR-TRHR 20K tot C 8IDE-A0J 1-TRN 


5Z«»T 


3366X-V40-203 


<oRk 


2100-3351 


H 


1 


RISlSrOR-rRMR $00 tox c side-adj i-trn 


26460 


2100-3351 


AQR7 


2100-3273 


II 




RESlSrOR-TRMR 2 k lOX C SIDE-ADJ 1-TRN 


26060 


2100*3273 


AdR8 


2100*3273 


II 




RE818TGR-TRHR 2R |0X C SIOE-ADJ 1-TRN 


26460 


Z100.5ZT1 


taR9 


2100-3354 


u 


5 


RESISTOR-TPMR 50K tOX C 8X0£»ADJ t-TRN 


ZSaSo 


2100-3354 


arRio 


2100-1354 


D 




RESISrOR.TRHR 5SK |0( C SIOt.ADJ I.TRN 


zsato 


Z10D.55Sa 


AaR|| 


ZIOO-3Z73 


H 




RESISTOR.TRMR 2K |05 C SIDE.AOJ I.TRN 


ZSaSo 


Z1S0-5ZT5 


AdRU 


0757-0449 


|I 




RESISTOR ZOK It .IZ5 h F TOOLlftO 


ZaSRk 


co.i/e.ik.zosz.F 


A«R»J 


0757-0449 


|I 




RESISTOR ZOK IS .IZ5H F TCk«t.|ftO 


24540 


CO.I/k-TO-ZODZ-F 


A«RU 


0757-0274 


LI 


1 


RCStSTOR 1,21K IS ,125M f TCop^-lOO 


20546 


CO.t/S.TO-IZll.F 


AdRlS 


0757-0436 


u 




RESISTOR 5. UK IJ .IZSr F TtPOF.IOC 


Z«5*k 


Co.i/S.TO.SIU.F 


AgRik 


0096-3009 


6 




"EsIStOR Z8.TK js .tZSM F TC«0».|l>0 


24546 


C4-I/6-T0-2672-F 


A0RI7 


0098-0036 


3 


1 


RESISTOR 2,6K U ,125n F TCoOp-IOO 


2«546 


C4-W6-T0-2601-F 


AdftiB* 


0757-0262 


5 


3 


RESISTOR 221 IX ,i25W F TC»Ot-lOO 


24946 


C4-1/6.T0-221R-F 


AgRik 


0064-1031 


9 




RESISTOR loK IDS .Z5N FC TCa.aokFFTOO 


oiizi 


CStsIl 


AdR20 


0660-1031 


9 




resistor IOK Io» .Zlw FC TC».OOO/.T0O 


OlUl 


CSikll 


AORZlk 


0698-4461 


0 


1 


RESISTOR 340 IX .IZSR F TCkOa.tkO 


ZaSSk 


CO.t/S.To.ZSTR.F 


AoR?2 


0757-0260 


3 




RtSlSrOR IK IX «>25w F TCoOP-lOO 


24546 


C4-U6-T0-I001-F 


AgRZS 


k737»oakR 


0 


4 


RESISTOR 150K \x ,125*I F TCbOp-100 


24546 


C4-I/6-T0-I5O3-F 


AaRZa 


0757-0469 


0 




RESISTOR ISDK IX .IZ5n F TCkOP.IOD 


24546 


C4-I/6-T0-I503-F 


AdR2S 


0757-0260 


3 




RESISTOR IK IX ,1256 F TC«04-tv0 


24546 


C4-i^6*TO-t001-F 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


C 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AaRlb 


07S7»0«o9 


6 




RESISTOR ?OK It .lESn f TC>0*>tS0 


29396 


C0"l/S.Tft-2SS2"E 




07S7«Qtta9 


6 




RESISTOR 2«R It .12SI> f TC>D**II>0 


24396 


CO"|/S"TO"2002"E 




Obae.333] 


6 




RESISTOR SIR 1st .2 Sh EC rC>>«SS/*S0O 


01121 


CSSIII 




06Bfl«103t 


9 




RESISTOR ISK lot .2SN Ec TCR-sas/tTOO 


01 12t 


CSI05I 




O604*lO3t 


0 




RESISTOR lOR lot .2SN EC TC>.a0O/»7OO 


01121 


CBiesi 




0baa»3S}t 


6 




RESISTOR SIR lot .2$« EC rCR.S00/»80» 


01121 


CSIISI 


AobiS 


o»ea«to3t 


9 




RESISTOR lOR lot .2$R EC TCo-ROO/TTOO 


01121 


CSIOll 


ftoastt 


066Q«l03t 


9 




RESISTOR lOR lOt .25" EC TCo>aftO/>TO» 


01121 


CBI05I 


*aH}9 


9b«o«3531 


6 




RESISTOR IS" lot .25" EC TCo>aD0/»S00 


01 121 


CSSSSI 




06B0.3331 


6 




RESISTOR SIR lot .25" EC TX">000/»«00 


01121 


CS5I$1 




0690-1631 


7 


5 


RESISTOR |«R lot .25" EC TC".«0DE»800 


01 121 


CBlSlI 




0690«lS3t 


4 




RESISTOR I5R lot .25 r EC TCr-«00/*BOO 


01121 


CSI5>I 


«4fl39 


0757-0026 


9 




RESISTOR I.SR It .I2SH E rCROflOO 


24346 


co.i/e.To-uci-E 




0757-0390 


0 


4 


RESISTOR SI. I It .125« E TC»0»-IO0 


29396 


C0.|/8.T0-$|RI"E 


Sana; 


0T57-0O01 


0 




RESISTOR too It .|25 n E TCRO>-IOO 


29396 


CO.|/B.TO-IOI*E 


4oaos 


0696.3090 


3 




RESISTOR 0<2 |» ,l2S" E TC>OflOO 


29396 


C0.|/S.Ts.O22R"E 


AQfttUl 


0757-0O0I 


0 




RESISTOR 100 It .|25 r E TC'OflOO 


29306 


C«"U8.T0-l0l"E 


4aRb9 


0757-0O01 


0 




RESISTOR too It .125" E TC"0»IOO 


29306 


C0.1/e.TO"lOI*E 


4(|Rb6 


0o9e-ao63 


0 


5 


RESISTOR IS.Tr is .125* E TC>O»IO0 


29506 


C0.t/S.T0-1S72>E 




075T.0O6S 


6 


It 


RESISTOR lOOR It .I25l> E TC"0*-100 


29306 


CO.t/S.TO«IOO>"E 


AQRUe 


0696.4C05 


0 




resistor |R.7k It .125(1 E TCR0..100 


29306 


C0.I/8.T0.1S72.E 


AbPoo 


0664.5601 


s 




RESISTOR SooR lot .25" EC TCa.SoO/*«00 


01121 


C8B601 


Aaasi 


0694.1531 


a 




RESISTOR ISR lot ,25» EC rC>.«0O/*B0O 


01121 


CBl5$I 


iaRb? 


0693.2225 


3 


3 


RESISTOR 2.2R St .25" EC tC"-«0O/*T00 


01121 


CS2225 


40RSS 


0060.1031 


9 




RESISTOR IO« lot .25" Ec TC*-«0O/»T0O 


01121 


CBIOSI 


aqRSo 


06B4.0731 


2 




RESISTOR »T« lot .25" EC TC"-«0O/»BO0 


01121 


CB«7Il 


4aRS$ 


ooeo.iosi 


9 




RESISTOR lOR lot .25" EC TC"-R00/*700 


01121 


CB|0$l 


AqR56 


0690.0430 


1 


1 


RESISTOR 2.S2R It .125" E TC'OflOO 


29396 


Ce.|/S.T0"232t"E 


*aRS7 


0757.0306 


2 




RESISTOR 10 It .121" E TCiOe.IOO 


29546 


CO.I/B.TO-IORO-E 


40RS6 


0757.0260 


3 




RESISTOR 1R It .125" E tC«0*»100 


24506 


CO.|/S»TO"IOOI"E 


AuRS9 


0757.02TS 


4 


5 


RESISTOR I, Cl" It ,125" E TCrot-IOO 


29546 


CO.|/S.To>10ll>E 


4aR62* 


0596-4466 


5 


4 


RESISTOR ?».Tr It .I25n E TCaO*-tOO 


29396 


CO>1/S.TO>2672.E 


4oRbS 


0757-0275 


0 




RESISTOR S,0|R |t .125" E TCaOflOO 


29396 


CO.l/e.TS>301l"E 


44R60* 


0696-0466 


5 




RESISTOR 2r.7r It .125" f TC'OflOO 


29596 


CO.l/8.T0"2e72.F 


ioRbS* 


0696.0449 


5 




RESISTOR 26. 7R It .125" E TCRO..IOO 


24596 


Ca.l/a.To.2o72.E 


AbRbb 


0757.0273 


4 




RESISTOR J.oi" It .125" E TC"0»-I00 


2«S96 


Ca.|/e.T0"30M"E 


*4Rb7* 


0696.3245 


0 


a 


RESISTOR 20. 5R It .125" E TC"0*-I00 


29546 


CO.|/8.T0>2e$2.E 


A<|R66 


0696.3279 


0 




resistor o.RR" It .125" E TC"0*-100 


29546 


C0-1/B.T0-O091.E 


4aRb9 


0757-0273 


0 




RESISTOR I.OIR It .125" E TCaOolOO 


24546 


Co-1/8-T0»3011"E 


A0R7t« 


0696-4462 


9 


1 


RESISTOR I7.R" It ,125" E TC"0>-100 


03666 


R"E5S.|/8.T0"17«2.E 


AuR72 


0696.3556 


8 




RESISTOR 0,02" it .125" E rC*o*-IOO 


24546 


Co.i/8.T0.O02I«E 


4UR7S 


0698-3497 


ti 




RESISTOR 6.0RR It .125" E TCrOt-IOO 


29546 


CO.1/8.T0-60OR.E 


4(iR7o 


0757-0450 


S 




RESISTOR 2.2IR It .125* E TCoO»>IOO 


29396 


CO.I/8.TO-22II*E 


4oR7S 


0696-322A 


9 




RESISTOR oO.RR It .125" E TC«0»-I00 


26060 


0698-3228 


4bR7b 


0698-3516 


6 


6 


RESISTOR 6.3RR It .125" E TC"0*-100 


29396 


C0-I/8.T0-6301-E 


40R77 


0757.0434 


9 


2 


RESISTOR },6Sr It .125" E TC"Or>IOO 


29396 


C6-1/8.T0-365I-E 


*aR7» 


0757.0949 


6 




RESISTOR 20" It .125" E TC*Oo»IOO 


29396 


CO.1/8.T0-2002-E 


ioR79 


0663*1515 


2 


2 


RESISTOR ISO 5t .25" EC TC"-000/*600 


01121 


CBI5I5 


4uR6l 


0663-151S 


2 




RESISTOR 150 5t .25" EC TC"-000/*600 


01121 


CStSIS 


AoR6? 


0757-044? 


9 




RESISTOR 10" It .125" f TC«l)*>IOO 


29396 


CO-l/e.TO-1002-E 


40R6S* 


0696.0403 


4 


1 


RESISTOR 102 It .125" F TC"0*>IOO 


29396 


CO-1/8-T0-I02R-E 


4aR64 


0664.3331 


6 




RESISTOR )}R lot .25" EC tCo-oOS/oSOO 


01121 


CS133I 


AttRBS 


0664-3331 


6 




RESISTOR 5SR lot .25" EC TC".a0O/»6OO 


01121 


C63SSI 


4ttR6b 


0757-0465 


6 




RESISTOR lOOR It .12$" E TC"0*-IOO 


24396 


Co"I/8-TS-)003-E 


4ttR6r 


0757-0427 


0 




RESISTOR 1,5" It ,12S" E TCaOdOO 


29396 


CO-1/B.T0-I50I-E 


4aR6l 


0696-3557 


7 


2 


RESISTOR 806 It .125" E TC"0»-I00 


29596 


CO.I/B.TO"808R"E 


4aR69 


0757-0465 


6 




RESISTOR lOOK It .12$" E TC"0».|00 


29396 


C0.1/8.TO»I003"E 


4HR91 


0757-0449 


6 




RESISTOR 20" It .125" E TC"0».t00 


29396 


CO.1E8.T0-2062-E 


44R9} 


0664-3331 


6 




RESISTOR $$R tot .25" EC TC»aOO/680C 


01 121 


ce33ll 


A 0 R 93 


0664-3331 


6 




RESISTOR »$R lot .25" EC TC".000/»800 


01121 


C8133I 


44R9« 


0664-4741 


4 




RESISTOR oTOR let .25" EC TC"-800/*»00 


01 121 


CB8781 


A«R9$ 


0664.4741 


9 




RESISTOR OTOR lot .25" EC TCo-600/t»00 


01121 


CBOTOI 


A0R9b 


0664*1041 






RESISTOR tOOR lot .25" EC TCfROO/tSOO 


01121 


Cdtoat 


A 0 R 97 


0664-3331 


6 




RESISTOR $$K lot .25" EC TC""aOO/6BOO 


01121 


CB333I 


A4R9» 


0757-0942 


9 




RESISTOR 10" It ,125" E TC"0«>IOO 


29396 


C0.1EB-TO.|002"E 


A 4 R 99 


0757-0902 


9 




RESISTOR 10" It .125" E TC"0».|00 


29396 


C9-I/8-T0-I002-E 


AaRlOt 


0757-0442 


9 




RESISTOR lOR It .125" E TC"00"IOO 


29396 


C«"1E8.TO"I«02.E 


A«Rt02 


0696*4475 


0 




RESISTOR 9. TOR It .125" E TCoot>IOO 


03666 


E"t51-|/8-Te-»76t-E 


Aafllo>» 


0696.4942 






RESISTOR *,«2R It .125" E TCaOflOO 


29396 


C0-1EB-T0-002I-E 


AORtOA* 


0696.4966 


9 




RESISTOR 976 It .125" E 7C"OflOO 


29396 


C<-1/B-T0"*T6R-E 


4aRio9« 


0696*3441 


2 




RESISTOR 215 It ,125" r Tc"9o.I00 


29396 


C«"I/8.T0»2|0R>f 


AaRiab 


0757.Q90I 


0 




RESISTOR too It .125" E TC"06>IO0 


29596 


co"i/8-ro-iet-E 


AaRtOT 


0757-0965 


6 




RESISTOR lOOK It .125" E TCaOflOO 


29396 


C4"|/8"T0"I001"E 


A«RU9 


0696.4435 


2 




REOISTOR 2.09" It ,125" E TClOf 100 


29596 


C4"i/e.rO"2a9i"E 


A»Rl09* 


0696.4429 


4 




RESISTOR I.07R It .125" E TC90»>t00 


29396 


CO-l/B.Te-IBTI.E 



4/85 



See introduction to this section for ordering information 
’^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 






0 




46919708 4,99K |t -USn P tC*6flO0 


! 24546 


C4-1/8-TO-499I-F 


taRl W 


0b6R«22Rl 


s 


1 


RCSISTOR 22BK l«t .2 Sn rc TC»B0O/*«Be 


01 121 


CS220I 


AflRltJ 


07S7-Q4AS 


6 




RCSI3TOR loot It .I2SN R TCbOflDO 


24546 


C4*1/8*TO*1003*F 




07S7*0446 


3 




RCSISTOR tSK n .liSN F TC909*100 


20506 


CR>l/«-T0.|i02-F 


AaRliS 


07S7-0427 


0 




RESISTOR U5K 19 •12S« P TCaO^^lOO 


24546 


C0*t/6*tO»15Ol*P 


iOlId 


07sr»o«OT 


6 




RCSISTUR 200 tt .|2$X F TC*0*-100 


2«i«s 


co»t/e«To>20i>F 




06«4*lS31 


4 




ttSIStOR lit tot .2S» FC TC«-«00/*BO» 


01121 


CSlSIl 


taA||6 


066<I*1031 


4 




oetisroR lot lot . 2 in fc tCfooo/*Too 


01 12l 


colon 




9»«a.})at 


6 


1 


RCSISTOR not lot .2ix FC Tc«-eoo/»«oo 


0II2I 


CSIJR) 




oa«4*A72t 1 


0 




RCSISTOR R.Tt lot .2i* PC TCa-ROO/tTOO 


01 12I 


CS072I 


aaPlsi 


0o9a*3«99 1 


6 




Resistor «o.2k tt .i2iK f tc»o*-ioo 


24546 


C4»U6*T0*4022*f 




oaR6«oSo9 


t 


2 


RCSISTOR 80,0* It .l2iP F TC*0*-IOO 


24546 


cii.i/a>To.Bo62-r 


A4R122B 


0767-0465 


7 


1 


RESISTOR 100K t% •12SM f TC«0t*l00 


OISSB 


PME$9*U6*T0»$762*F 




069a-«S39 


7 


1 


RESISTOR «02A IS ,U5>* F TC»0t- 100 


29060 


0690*4539 


luRUA 


07S7-09O? 


9 




RESISTOR lOK 1% ,125n r TC*04*100 


24506 


C4-U6-T0*1002*F 


main 


0757«0?eo 


3 




RESISTOR IK U •12$R F TCb0**1O0 


24506 


C4-|/6*TO*IOOl-F 


taPl2» 


0757.0«<l7 


6 




RESISTOR 2oK IS «12$M F TC*Oe*IOO 


24546 


CR.I/B.TO-2002.F 


4aal^7 


07Sr«0449 


6 




RCSISTOR 20" It ,l2Sw F IC'OflOO 


24506 


CR.I/B.T0-2O02-F 


AaRl 26 


«75T-02S0 


5 




RESISTOR IK IS .1259 F ?Ce0^*100 


24546 


Cu-I/«>TO>I001>F 


4<|R129 


07S7»02a0 


3 




RCSISTOR It It .12S» F TOO. -100 


24506 


CR>l/e.TO>IOOI-F 


arruo 


0698-3499 


6 




RESISTOR 40,2k is -USn p TC«04*IOO 


24546 


C4-1/6-T0*4022*F 


A«Rt3l 


0698-3499 


6 




RCSISTOR «0.2t It .I2i« F TC«0*»IOO 


24546 


C4*W6*T0*4022*F 


iaR|}2 


0698*4473 


a 


4 


RESISTOR 6.06K IS -USe F TCbO«*100 


24506 


C0>l/a-T0.S06i.F 


4<|Rl s) 


07S7-045B 


7 




RESISTOR 51, l« IS ,I25»« F TC*04*100 


24546 


C4*l/a*To*$tl2*F 


A<|Rt34 


0698*3279 


0 




RESISTOR 4,99K It ,12514 F TC*O«*IO0 


24506 


C4.1/e*T0*499l*F 


AORI a 


0757-0317 


7 


1 


RCSISTOR l.lit It .I2S" F TC*O*-IO0 


24506 


C«.l/«.T0-tll|.F 


AttRISt 


0698*3264 


3 


1 


RESISTOR II.BK |S ,12$w F TC«0«*100 


24546 


C4-i/8-to*II62*F 


ioRtSi 


0757*0200 


3 




RESISTOR IK IS .1256 F TC»0— 100 


24546 


C4-i/a*TO*tOOt*F 


tqoije 


07S7*043B 


3 




RCSISTOR i.ltt It .l2iH F TCtOflOO 


24506 


Ca.l/«.TO.Sltt«F 


tuRl J« 


0757*0266 


t 


1 


RCSISTOR R.ORt It .I2i« F TC«Ot-100 


lOTOl 


MF4Ciye*T0*9O9|*F 


aqRUO 


0698*4464 


1 




RCSISTOR 19. IK It .I2ili F Tc»0»-le0 


24546 


Ca.|/B.T0-|9|2.r 


AoRlttl 


0757*0453 


2 


2 


RCSISTOR JO. It It ,I2S" F TC«0..|00 


24546 


CR.|/B.T0>10t2*F 


toRiaJ 


0757*0456 


7 




RESISTOR 51, IR IS ,125b F tcbot-IOO 


24546 


C4*l/e-T0*$lI2*F 


AttRl q3 


0757-0439 


tt 


1 


RESISTOR 6.BIK tt .I2i« F TCa0*-100 


24546 


C4*l/6*T0*661t*F 




0698*3266 


7 


5 


RESISTOR 11.5K is .USn F TC*0*^*100 


24546 


C«.|/B.T0.II52.F 


AoRt o5 


0757*0436 


3 




RESISTOR S.llK It ,t25W F TC*0^*IO0 


24546 


CR.|/B.TO.iltl-F 


taBl 


0664-6631 


7 




RCSISTOR bSt lot .2i* FC TCa-ROO/.SOO 


01 121 


CB6S1I 


1«B|07 


0664*5621 


1 




RESISTOR S,6« lot .CSx FC TCa>aoO/»TOO 


01 121 


C8S62I 


AORtoa 


0698-4307 


7 


1 


RESISTOR 14,3k tS ,125 m F TCbO^*IOO 


24546 


C4*1/6*T0*1432*F 


AaRI 09 


0757-0444* 


1 


1 


RESISTOR 12. IK it ,I25N F TC«04*t00 


24546 


CO-t/A-T0*l2l2*F 


<a»IS0 


0bBl|.|S]| 


4 




RCSISTOR lit lot .2i* FC TCr.ROO/fBoO 


01 12 l 


CBlill 


aaRTi 


0837-0050 


5 


1 


thermistor disc in* 0 hm TCe-a,At/C*DEC 


26 a 6 o 


oS17.00iO 


AOUi 


|f>2b.0109 


3 


4 


IC OP AMP MB TO-99 


30371 


MA2*2625*80593 


AAU2 


I826*0>09 


3 




XC OP AMP 68 TO-49 


JOSTl 


N12-262S-80S01 


A4U3 


1626*0109 


3 




IC OP AMP k6 T0*99 


34371 


mA2*262S*80S93 


Anus 


1B26-0109 


3 




IC OP AMP kB T0*99 


JRJTl 


MA2>26l$.80i«l 


tllUS 


1613*0017 


$ 


1 


LOGIC amplifier 


26460 


1613*0017 


aOUb 


1 1620*0056 


9 




IC OP AMp ftp T0*99 


24046 


TOa 2T09V 


AaU7 


! 1620*0056 


9 




IC OP AMP ftp T0*99 


24046 


TOA 2709V 


AliUS 


1 1626*0043 


4 




IC OP AMP ftp Td-99 


0I92B 


CAIOTT 


AaU9 


1626*0043 


4 




IC OP AMP ftp TO-99 


01928 


CAI07T 


lAUtO 


ia26>o«os 


4 




IC OP AMP ftp TO-99 


01926 


CA30TT 


Aauii 


1626*0043 


4 




IC OP AMP ftp TQ-99 


01926 


CA307T 


AS 


05S80-66S0S 


1 


1 


BOARD ASSEMBLY- IF FILTER 


2848D 


03580-66505 


AS*‘‘ 


j 03580-69515 






iaT:BQARD ASSYrIF FILTER 


78480 ' 


05580-69515 




I 05580-69505 






REBUILT EXCHANGE ASSEMBLY 


78480 ; 


O35S0-695OS 


*5C> 


0121*0426 


2 




CAPaC1T0R*V TRmr.wICA SO»360^F 175V 


72116 


712117.7 


ASC< 


0121*0059 


7 


5 


CAPaCITOR*V TRmr-cER 2-BPF 350V PC»»T6 


52763 


304324 2/6PF NPO 


»se» 


0121*010$ 


4 


5 


CAPACIT0R*V TRMp-cER 9*3SPF 200V PC»BT6 


52763 


loalto 9/llRF N610 


1SC« 


0Ul-0<2(> 


2 




C«PtClTOR>V TRMR-HICt SO-JSOFF ITSV 


T2II6 


TI21I7.7 


tscs 


0121*0059 


7 




CAPACIT0R*V TRMR-CER 2*6PF 350V P€*MTft 


52763 


J0R12U 2/SRF NRO 


ASC6 


otri-0105 


4 




CAPACITOR-V TRmr-CER 9*35PF 200V PC»MTG 


12761 


106I2II 9/llRF N 6 I 0 


A9C7 


0121-0426 


2 




CAPaCXTOR*V TRmr-mICA $0*360PF 17SV 


72II6 


T52517-7 


•sc» 


0121*0059 


7 




CAPACITOR-V TRMR-CCR 2*6PF 3$0V PC*MTG 


52763 


100120 2/0RF NRO 


ASC9 


0121*0105 


4 




CAPaCXTOR-V TRmr-cER 9*35PF 200V PC*MT6 


52763 


304324 fFlSPP N650 


<SCl« 


0121*0426 


2 




CAPAC1T0R*V TRmr-mICA So*360PF 175V 


72136 


T525I7*7 


ASCII 


0121*0059 


7 




CAPAciTOR-V TRMR*CER 2»6PF 350V PC*MTft 


52763 


304324 2/6PF NPO 


tSCu 


OWI'OIOS 


4 




CAPacITOR-V TRMR-CER 9*35PF 200V RC*MTG 


52763 


100120 0/lfRF NStO 


ASCII 


0l2l>0<26 


2 




CSPBCITOR-V THMB-KICS SO-}«OPF ITIV 


72116 


TllllT.T 


ASClS 


0121*0059 


7 




CAPACITOR-V TRMr-cER 2*8PF 35oV PC*MTG 


52763 


lOOlIO 2/SRF NRO 


»5CH 


Ot2l-OIOS 


4 




CAPaCITOP*V TRNR*CER 9*35PF 200V RC»MT6 


52T63 


100120 9/JSRF NOlO 


*SCl7 


0140-0200 


0 




capacitor-fid 39 OPF e-ss 300V0C RICA 


7»1>6 


OMtSFJoUOlOONVICI) 


ASClB 


0160*0763 


2 




CAPACXTOR-FIO 5PF e*IOS 500VDC MICA 


26460 


0160*0763 


ASCI9 


0140*0216 


0 


5 


CtPACITOR-FtO I40PF .-C* JOBVCC "ICt 


72136 


PMIlFUICOlOONOtCR 


»5C?I 


0160-5269 


s 




CAPACITOR-FXO .047UF ±20% 100VDC CER 


26060 


0160-6269 


»5C*» 


: 0160*2605 


5 




CAPACXT0R*F|0 ,02uF 980*20S 2$VDC CER 


26460 


0160*2605 


•'KIT INCLUDES NEW A5 


CIP FILTER) ASS’1 


' AN 


D riATCHEO 


CRYSTAL FOR REPLACING A2VI CSEE PARAGRAPH 7-25). 






■'■■EXCWNK KIT INCLUPES REBUILT AS flF FILTERS BOARD AM3 WTCMED CRYSTAL FDR REPLftCING A7Y1 (SEE PARAEKAP» 7-25). 





See introduction to this section for ordering information 

’^Indicates factory selected value 4/85 











Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 




OlSu.o29| 


3 




CAP4CITOR*PXO luP^»IOt 3SVDC T4 


SI'I 


1SODIOS>«OS5R2 




OlSo»on93 


0 




CAP4CtT0R*rx0 *01UP ♦60*201 lOOVDC CER 




0150*0093 




0160*2609 


5 




C*R<CIT0R>r«0 .02 u 7 -lO-aOt 2SVBC CER 


KM 


0160*260S 




0160-6269 


S 




CAPACTTOR-PXO .047UP ;*20% 100VDC CER 




0160-5269 




Ciao«o200 


c 




CAP4CIT0R*FI0 390PP ♦•SS 30OV0C ^IC4 


721S6 


t)“HFSRlJ»SOO"V|CR 




0]60*0763 


2 




C4P4CIT09.PXD $Rf ♦*10k 500VDC “ICO 


20BOI) 


0160*0763 


*5C3t 


otuo*o2ie 


0 




CAP4Cn0R*P*0 loOPF ♦•I* 300VOC »^IC4 


721S6 


DM15F161O0S0OPV1CR 


tfCj; 


0t»C>5R6« 


7 


1 


C4P4C1TOR*FIO lOOOPF 4*201 SKVOC 


2 taso 


0)60*3960 


tscis 


0160*2605 


5 




C4P4CtTOR*rxO .02UP 4S0*20k 25V0C CER 


{6060 


0160*2605 


t;C)(i 


0160*0291 


3 




C4P4CtTOP*rxO tur4*10k 35^0C T4 


S*209 


ISOOIOS>«OSSRI 


>JCJ6 


oiSo.onRJ 


0 




CR>’*CItOH.r«D ,01Uf » 80 . 2 d« ioovbc CtR 


{ 6 o 60 


oiso-oo»s 


45C37 


01e0*26OS 


5 




C4P4C170R*FX0 ,02UF ♦60*20t 25V0C CER 


{6o6D 


I>160>260S 


«5C36 


0160-5269 


5 




CAPAOTOR-FXO .Q47UF ±20% 100VDC CER 


{6460 


0160-5269 


45C3V 


U1«0*020C 


0 




C*P4Cn0H*FX0 390PF ♦•St lOOVOC 


72IS6 


OM)SFS9UOSOORVICR 


*5Coi 


0160*0763 


2 




CAP«CI70O*FXO 5PF ♦•lot 500VDC »* 1 C* 


26460 


0)60*0763 


»5Co? 


Otfli;*' '>16 


0 




COPoCnOB.FaO |609F 300VOC “IC4 


72IS6 


B“lSF|»iSoSO»"V|CR 


45C03 


0160-52^ 


5 




CAPACrrOR-FXO -047UF ±20% 100VDC CER 


26460 


0180-5269 


asCew 


0160*2605 


5 




CAPiClTOPwFkO ,02UF «etf.20k 2SV0C CEO 


2646Q 


0160-2605 


4SC«S 


0160*0291 


3 




C*R*CIT0P-F»0 Iur«-t0t JSVPC T» 


56{69 


IS0010SX90SSA2 


45 C 47 


OISO-OO*! 


u 




C4PaC|T0P*Fx0 ,01U7 «60*20t lOOVDC CER 


26460 


0150*0093 


4SC«B 


0160*2605 


5 




ClP»CItOB.r«0 .OiUf •8O-20* rsvoc ct" 


2Stt00 


0160*2605 


4$C«9 


0160-5269 


5 




CAPACITOR-FXO .(H7UF ±20% 100VDC CER 


{6460 


0160-5269 


ISCSI 


0160*0200 


0 




C49iCITOR*FXO 390PF ♦-St 300VOC **IC4 


721S6 


0M15FS91J0S00NV1CR 


‘5CS? 


0160*0763 


2 




C4PaC|T09*FxD $PF t* lot SOOVDC 9XC6 


28460 


0160*0763 


tSCS) 


0160.021P 


0 




C4P4CITOR*PxO I60PP 4*2t SOOVDC mjC* 


72136 


DMlSFuieoSOOFVlCR 


4SCS0 


0100-5269 


5 




CAPAOTOR-FXD .047UF ±20% lOOVOC CER 


20 u 0 o 


0160-5269 


*5CS5 


0160*2605 


5 




C<P>CITOR-FlO .o 2UF «eo-20> 2S«0C CIR 


26460 


0160-2605 


>SCS6 


0|6o*0291 


3 




CAP4CIT0R*Fx 0 lOFe^*lVt SSvOC 74 


562B9 


t500l05x90SSA2 


4SCSB 


0l5u*0O9J 


0 




C4PiC{T0P*Fx0 ♦ 60 - 20 t lOOVOC CER 


26460 


0150*0093 


4$CS9 


RlttKoatOS 


5 




C*P4CIt0P-F*0 ,02u7^ ♦ 60 - 20 X 25vOC CER 


26460 


0)60*2605 


>SC»I 


0160-5269 


5 




CAPACITOR-FXD 047UF ±20% 10OVOC CER 


26460 


0160-5269 


4SCb? 


0100*0200 


0 




C*P4CITOR*FXO 390PF e-st 300VDC “1C4 


72135 


0"l5F3»lJ0500iiVlCR 


4SC63 


0160*0763 


2 




C4PaCIT0R*FxD 5PP ♦*IOt SOOVOC ^ICA 


2 Saeo 


0)60*0763 


4SC6tt 


0100*0216 


0 




CaPaCITOR-FXO I60PF 4*2t 30OV0C ^IC4 


72136 


D**15FI6)COSOORV1CR 


>!C»S 


0160-5269 


5 




CAPACrrOR-FXO .047UF ±20% lOOVOC CER 


26460 


0160-5269 


• $C>6 


OlbO>OI*S 


0 


1 


C*PiCtTOR.F«0 |0««R' »-20X ZSOVJCtRXS) 


20 a 0 o 


0160-0195 


4SC07 


0|«0-o29l 


3 




C4PAC1TCR.FX0 lUF**10t 3SVDC TA 


56269 


1500)05X903542 


4SC4B 


0140*0291 


3 




CaPaCIT 0R*FX0 luF4*tOt 3SVDC TA 


56269 


l$OOI05««VSS*2 


4SC49 


0150*0093 


c 




C<FtClTOI)>F>D .OIUF «a0-20> lOOVDC CCR 


{6460 


0150-0093 


tSCM 


0150*0093 


0 




CAFtCtTQR*F>0 .OIUF teo-lOX lOOVOC CCR 


26460 


0150*0093 


4SC7? 


0160*2605 


5 




C4F4CiT0R*Fx0 »02uF ♦60*20t 2SVDC CEr 


26060 


0160*2605 


45C7) 


0160-5269 


5 




CAPACITOR FXO .047UF ±20% iOOVDC CER 


26460 


0160-5269 


4$C7o 


0I60>*60S 


5 




C4PACrT0R*FXt> .02UF ♦60*20t 2SVDC CER 


20R60 


0160*2605 


»»C7S 


0160-5269 


5 




CAPACITOR-FXD .047UF ±20% lOOVOC CER 


20060 


0180-5269 


45C76 


0160-5269 


5 




CAPACITOR-FXO OA7UF ±20%. IOOVDC CER 


26460 


0160-5269 


4SC77 


0160-5269 


$ 




CAPACITOR-FXD .047UF ±20% IOOVDC CER 


26460 


0160-5269 


ksC;t 


0160*0061 


5 




C4PACI70R*FxD 100UF47S*iOt IbVOC 4 l 


soloo 


SODlOTCOItOCZ 


4SC79 


01 60*006t 


S 




C4P4C1T0R*FXD tOOUF4TS*|Ot 16VDC AL 


56269 


SODtOTCOlkfiCZ 


»SC*| 


0160*006) 


5 




CtPiCITOR-FVO IOOUFfTS-IOX IOVOC >L 


SO20R 


S0OlO76Ot6OC2 


4SCB2 


0160*0061 


5 




C4PaCXT 0R*FXD 100UF47S*10t IbVOC IL 


56269 


SROIOTeOIbOCR 


*SC»I 


1901*0000 






D!00e*3HITCHtMC sov SOMX 2NS DO-SS 


20o00 


IROl-OORO 




1901*0000 






D]00£*Sv»ITCHtNC 30V SO^^A 2^8 00*35 


26060 


|90l-00«0 


V . 4: 


I»0|.00*0 






OIOOE*86lTCHtNC SOV 50MA 2^<9 00*35 


26080 


1901-0046 


■ - li 


1901*00 9A 






OIOOE-SRIICMINC JOV SOMt 2NS DO-SS 


26060 


1901*0040 


»50S 


1901*0000 






DIOOE-SMtTCMIMO 30V 50*14 2NS DD*3S 


26060 


IROI-SORO 


4SC96 


1901*0000 






0I00e*SPlTCMtN6 30V SO**A 2N8 00*35 


2SOto 


|V01-00«0 


»5C»J 


1901*0000 






O!00E*8i«!TCHtN6 SOV SO*«A 2N$ 00*3S 


26060 


1901*0040 


4SC9a 


1901*0000 






DI00E*8NltCnINC SOV SO**A 2N$ 00*S5 


26060 


1901*0640 


4SC99 


1901*0000 






DIODE-SPltCNlMC )oV SO**A 2N8 D0*SS 


26060 


IROI-OOaO 


»se»i» 


1901*0000 






0I00E*3HnCHKN6 SOV SOMA 2N8 00*S5 


26060 


)90I*OOUO 




1901*0000 






0I00E*86lTCHtNC loV $oMA {NO 00*SS 


26060 


ivei-eoao 




1901*0000 






0]00E*8RltCHXN6 SOV 50MA {Na D0*S5 


28060 


IRDI-OORO 




1901*0000 






oiooe-SKtTCHiivs lev s»Ht 2 ns eo->s 


20000 


)60)*0040 


»5e»js 


1901*0000 






0100E*8NlTCHtN6 SOV SOMX {MS DO*SS 


26060 


190I-0040 


*SC»I* 


1901*0000 






DX00C*8P|TCNXNG SOV SoM* {NS 00-SS 


26460 


l«01-»0«0 


4SC917 


1901*0000 






OIOOE*Sf1TCmXNG SOV SO**A {N3 DO*SS 


26060 


l»01-00“0 


tscate 


1901*0000 






OIOOC-SFSTCHtNC SOV SO"t 2NS OD-SS 


26060 


|VOI-0»ao 


4$C«19 


1901*0000 






0100E*$MtTCHING SOV SOMA {N8 DO-SS 


26060 


iRoi-goa» 


*SC»ZI 


1901*0000 






OXOOE-SMITCHING SOV SoMA {N8 D0*SS 


26460 


iRoi-aoRO 


*5C0*i 


1901*0000 






OIOOC-SKITCHINC SOV $0M< 2NS OO-SS 


26060 


1901*0040 


•tC*2i 


1901*0000 






OIOoe-OHITCHtNC SOV sum* 2N0 dO-SS 


26460 


iROt-OORO 


•SCR** 


1901*0000 






OIOOe*8RlTCMING 30V SqMA {N$ 00*S5 


26460 


iRei-Otao 


•SCRiS 


1901*0000 






D]00E*8m1TCHIN6 SOV Soma {N8 00*S9 


2000o 


|Roi-oo«o 


4SCR29 


1901*0000 






OIOOE-8MJTCMINO SOV 50MA 2N8 00*S9 


26460 


1901*0040 


»5CR*» 


1901*0000 


I 




0I00E*8hJTCM|NC SOV soma 2N6 D0*S5 


26060 


iROI-OkRO 
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See introductiort to this section for ordering information 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Nuntber 




i4oi>onnc 






0I0CE-3MI1CH1NS lov 5«Mt ?NS DO-IS 


?So6o 


|R*I«0»RO 




l«0l>00<10 






OIOOE-SotTCnlNG 30V SOMA ?NS 00-15 


26960 


IROI-OORO 


*SC»Jl 


iBoi^ooa* 






0!00E-S>iITCHI*C lov 50H* ?N8 00-15 


26960 


1901*0090 




19ui*00ac 






Diaoe*SN]TCHlNG 50V son* 2Nt 00*55 


26960 


l»«l-OORO 


*5lI 


*IOu-l?7(> 




5 


inOuCto***-Ch-hlE> iomh ?t .6?o o>ioe 


26060 


9100*3276 




*IH0-Ii7» 






IS0UCT0*Bf-C«-"L0 I0>*H ?» ,b?0 0>|00 


26980 


R|00»1?76 


45L) 


*I0U-1??* 






I*('uCTOR*E-CH-M|,D IOMH ?1 -6?0 B»ID0 


26960 


«IOO»1?76 


tftu 


«l<l()-l?7fc 






l»0UCT0**f-CM-ML0 lOMt) ?I .6?0 Onoo 


?8R8o 


*IOO>}?76 


•515 


*1(I0-1?76 






IN0gCT0»eE-CM.l»|.0 10"" ?t ,*?0 8»|0O 


?S0S0 


«i00>l?76 


•5tb 


*1*0-0I17 






lhDUCT0"RE-CH-"L0 ■"" ii -?0<.05LC OSbO 


?So 80 


RIRO-OI17 


• 5L7 


*1<iO-OI37 






INOuCTO**r-C"-"tD l»" 5* -?0«.«5L6 BibO 


? 80 B 0 


9190*0137 




l*55*00et 






7**NSIST0* J-rt7 N-CH*" D-"0DE si 


0I?»5 


2N5295 




lesi.ooio 


2 




TRlfiSISTOR P"P 31 TO-IO pdp}69"p 


26960 


I8S1-00I0 




l$5u»0O71 


7 




TP<N3IST0P "P" 31 POPlOO"* F7 p?OOHH? 


26960 


lSSR-0071 




1659>007l 


7 




TPPnjISTOP PP* 31 POpIOJmp PT»?00""E 


26960 


iesR-0071 


A90S 


1855-OOBl 






TR*nSI5TO« J»8ct N-Ch*N D^nooc 6} 


01295 


2N5295 


a506 


lasi^ooio 


2 




7P«nSI3TO“ PNP si TO-I* Po"1»0"p 


26960 


1*11-0010 




1A50*007I 


7 




Tfi*N3IS70P NPN 31 PDaSoonN 8Ta200**n{ 


26960 


1659*0071 


tscit 


1850. o07| 


7 




TPanSISTOP NPN 31 PO*500M« FTa?O0nHZ 


26960 


1659*0071 




1655«OOei 






TR*N3I3T0P J-FE» N-C"»" O."00E 81 


0t?R5 


2^5295 


A50I1 


1*51-0010 


2 




TP1P5ISTOP »"P 31 TO-I* PO»l*0«» 


26960 


1653*0010 


*501? 


1650.0071 


7 




TP*nS]37oP npn si P0P3«0««p rTa200UH2 


26960 


1659*0071 


»5»IJ 


l»5o-007t 


7 




TRAnSISToP npn 31 POp3oo“n FTa200nH? 


26960 


ISIR-0071 


*501 e 


1855-0001 


1 




TRansisTQP J»7ET n*C***n Q.nODC SI 


0I?R5 


2N5295 


»S01S 


1055.0010 


2 




7PiPSI3TOP P"P *i tO-|« POPloO"" 


26960 


IBll-OOlO 


• SOlft 


18SU-007I 


7 




TPPNSISTOP "P" si POpJOO"" FIp?00"MI 


26060 


1650*0071 


•$Ql7 


te5tt-007l 


7 




TPFNsISTOR NFP sI PD»100"« Ft«?00""1 


26960 


I65O-007I 


*501* 


lfl5<i-0226 


0 


9 


transistor npn ?N«56R 3I TO-ls PDa50O>*M 


13606 


2N«3$9 


»50l» 


IS51-OUIO 


2 




transistor PNP 3J 70*16 PD«560nM 


26960 


IS51-0010 


*50?1 


105O-0O71 


7 




7PANSI3T0P NPN SI POpSOONn FT.?00""I 


26960 


lSSR-0071 


*502? 


ie5a-007t 


7 




TPPnSISTOP npn si POp100“» FTp?00"n? 


20 u 60 


1650-0071 


‘SB 


0857*0066 


7 


1 


TmEPMISTOR disc ?00-On" TCp-P,P»FC-OEG 


26960 


0637*0066 


•5^1* 


0696*9990 


9 




R£SIST0R*PAD VALUE 


26960 


0696*999P 


*502 


0690.US99 


T 


5 


RESISTOP *3,7 IS .I?Sh F TCpOp-IOO 


29596 


CO*l?e*rO*66A7*P 


*SQ| 


0606-«5t7 


1 


5 


RESISTOR l?TK IS .12311 F TCpo—IOO 


2«596 


Co-1/B*T0*12T1*F 




0t>9p-aus6 


3 




RESISTOP ?a.9« 1» .l?5« F TCpOT-IOO 


29596 


C0*|/a*T0»2O92*P 


*505 


0690.)502 


6 


5 


RESISTOR 5,o9« It .125 n f TcRO7*100 


29596 


C9*t/6*r0*S49l.p 


* 5 O 5 


0757-0?*} 


6 


15 


RESISTOR ?K It .l?5n F TCSO*.|00 


29506 


CR.i/s.Ta-?aoi-F 


*507 


0090-uuSt 


6 




RESISTOR Ib.S* IS .l?5« F TC*0*-IOO 


20596 


CO*i/6*ro*l652*P 




066U.1091 


1 




RESISTOR IVOR lol ,?5» FC TC«-RDO/«BOO 


01121 


C6l09| 


*500 


0757.0U60 


1 


5 


RESISTOR 61. R« IX ,1?S« F TC*0«-100 


29596 


CO*t?e*T0*6l92«P 


*5010 


0b8u-i551 


9 




RESISTOR ISk lot .?Sn fc TcR-«*0/»8*0 


01 121 


C6153} 




0757-0O05 


2 


5 


RESISTOR I3> II .|?SH F TCafiR-tOD 


29596 


CO*t/6*rO*1302*P 


*5*1? 


0696*OUU1 


0 


7 


RESISTOR 1.7RF IX .l?5« F TCror-IOO 


29596 


C0*|/e.T0*374i*P 


*5*11 


069e*59Q5 


2 


6 


RESISTOR *66 II .l?5>) F TCrSp-IOO 


29596 


C0*1/3»T0*b66R*P 


• 501 a 


0757*0005 


2 


5 


RESISTOR l?l IX .l?5n F TCR0«-lO0 


29596 


cb>i/b.to>i?iR>f 


*5?'5 


»6«8-15I0 


6 




RESISTOR p.jgK IX .I?3N F TCbOR-lOO 


29596 


Co*|/6*T0*63oI*^ 


• 5 O 16 




5 


5 


RESISTOR 766 1* •t2S*« 8 TCRO»*100 


29596 


C0*|/6.T0*766P*P 


*5017 


06e9*?73l 


6 


11 


RESISTOR ?7k iox .?5k FC TCr-ROO/rSOO 


01121 


CB273I 


*5*ie 


068«*2T51 


e 




RESISTOR ?7K IOX .?S» Fc TCR-aO0/»*0O 


01121 


C6273I 




0669*1 551 


9 




RESISTOR ISK IOX .?5n FC TCr-ROO/rSOO 


01121 


CBlSlI 




0669*1551 


9 




RESISTOR iSR tot •25n ?C TCa*tt 00/«600 


*1 i?i 


C51531 




0669-1001 


1 




RESISTOR lOOK IOX .?5 h FC TCr-«00/»SO* 


01121 


CBtOOt 




0btl.|0?5 


9 


6 


RESISTOR IK 3X .?5H FC TCR-R0O/-600 


01121 


C6|025 




0665-1025 


9 




RESISTOR IK SX .?5K FC TCr-ROO/*6DO 


01121 


C6I025 




0683-1025 


9 




RESISTOR IK SX ,?SN FC TC«-RIIO/>6O0 


*1 i?t 


CBS025 


*5*?7 


0698.O399 


7 




REsIstO* 88.7 IX .US* F tC*0*-I00 


29596 


CRpI/SrTOpSSRTpF 


* 50 2B 


0696*9517 


1 




RESISTOR l?7K IX .l?S« F TCrO*-IOO 


29596 


C9*l/6*T0*127S»r 


*5029 


0698*9986 


3 




RESISTOR ?R.«K II .l?Sn F TCaO—lOO 


29596 


CO*U6*TO*2092-P 




0698*5582 


6 




RESISTOR S.RRK IX .l?Sn F TC>0*-IOO 


29596 


C9*t/6*T0*5O61-F 


•5*1? 


o757-o?ei 


i 




RESISTOR ?K IX ,I?5N F TCRO»-IOO 


20596 


CO»l/S-T0-?00l-F 


*5*11 


0698.9981 


1 




RESISTOR 16. SK IS .l?SM F TC«otp|00 


29596 


C9*|?8*To*1652*^ 




0669*1091 






RESISTOR lOOK |«s .?Sw FC TC6-ROOF*SOD 


aim 


C6I09I 


• 5*15 


0757*0*60 






RESISTOR 61. OK IS ,I?S" F TC«ot-IOO 


29506 


CR-tFS.T0«6l*?>F 


*5056 


0757-oooS 






RESISTOR UK It .l?5<( F TCrO>-IOO 


29596 


C9*l/B*TO*1102*P 




0696*9991 






RESISTOR l.TRK IS .t?s*l F TOOk-IOO 


29596 


C0*i/6*T0*379|.P 


*sosa 


069e*50o5 






RESISTOR *66 IX .I?Sn F TCrOk-IOO 


29506 


C9*|/6*T0*666R*P 




0757*0905 






RESISTOR l?| IX .|?5" F TC*6— 100 


29596 


C«>IFB.T0«I?1R>F 




0698*5516 


□ 




RESISTOR 6.1RK IX .l?3« F TC>0»-IOO 


29596 


CO*lPB*T0*639i*p 


* 50*2 


0696-996? 


* 




RESISTOR 76* IX .l?$H F TCROk-IOD 


29596 


ca.i/a.To>76aR.F 


• 508 S 


06*«-?711 


LI 




RESISTOR ?7K IOX .?5" FC TCR-a00/*800 


oun 


CS?71I 


*5090 


0660*2751 


H 




RESISTOR ?TK Iox .?5" FC TCp-ROO/tSOO 


w 


C62731 




ObSa-tSli 


|!1 




RESISTOR 15K IOX .?5m fc TCR-000/*800 


Kttr ^1 


C6153I 


*5096 


0660*1551 


19 




RESISTOR I5K tos .?5" FC TC6.«00/«*00 


BitIT 


C6|53l 




0669-1091 


■■ 




PCSXSTON 1008 to* •?5 n pc TCp* 000/«800 




C6I0OI 




0696*0599 


1 




RESISTOR 88.7 |X .t?S" F TC>o*-IOO 


HI 


Co*i/6*To«66R7*P 
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See introduction to this section fororderinji information 
* Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




07^7*02R2 


5 




RC9ISTDR 221 tt •U5W P TCbO»-100 


2«5«6 


C**l/0*TO*22iR*P 


tbor 


O757»Oie0 


2 


2 


PESISTOP 54.1 IX .125n P ICaOolOO 


24$R6 


C*-l/S«TO*IORl*F 


AbPb 


0bR6-l55R 


9 


1 


RESISTOR 3»9 tox ,SN CC TC»0t4i2 


01121 


EB1961 


AbR9 


0757*6340 


2 




RESISTOR 30.1 U .1254 f TCbOa-IOO 


24596 


CO*t/0»TO*SeiM»P 


tbKt 1 


06««.«POI 


0 


1 


RESISTOR 4.7 SX .5M CC TC904412 


01121 


E6*785 




O757*o«35 


6 




PESIS70P J.M« )« ,|2S« f TC.4»*I06 


Ml! V 


CP.|/a.TO"l>II"F 


• 6»t5 


ObO8*43O0 


8 




resistor 16,9K tx »125 n P TC»06*t00 




co.i/s.To.ibOE.r 


ibPta 


O757*0«34 


3 




RESISTOR S,tl5 tx •125 n f 7Ce0t*|O0 




CO.I/B.TO-SIll.F 


tbPtS 


0698*0123 


5 




RESISTOR 499 IX f TCtOt-100 


BTTT^B 


CP.UB.TO.OOOP.F 


tbKIb 


o7S7*OOb% 


6 




RESISTOR lOOK U «125 n P Tp60»*l00 


ftlliifl 


CO.UB.TO.IOOS.F 


AbPlT 


0757*00(1? 


9 




PESISTOP lOK I* ,t*Sw f 7C.4t.100 


24506 


CO*lF8»T0*l002*r 




O757-0OU? 


9 




PESISTOP 10. IX .125. r TC.Ot.lOO 


24506 


Co»I/6*T0»l002*P 




0bRb*3Sl5 


0 




PESIS70P JJO Sx ,5t» CC TC.0»52O 


01121 


E633I5 




OiSJ-o.b. 


0 




PESISTOP 150. IX .US" r 7C.O*-I00 


20506 


CO-l/B-To-lSO-F 




O757-OO50 


7 




RESISTOR 5U10 IX •I25n f TCao»-IOO 


20506 


C**l?8*TO*Sll2*P 




0»*.>S)IS 


0 




RESISTOR 350 5x .5*» CC TC»0*529 


01121 


EBSIIS 


«bR^U 


0757*n*»bS 


6 




RESISTOR tOOK IX • 1 ?5<4 0 TC«0^-100 


20506 


CO.l/B.TO-IOOS.F 




ObOe*3O0* 


3 




RESISTOR 442 IX ,l25w f TCao^-100 


24506 


C«.l/8.T0.«»i*.F 




0690*0035 


2 




PESISTOP 2..0. IX .125" r TC.Ot.lOO 


24506 


C«.|/B.T0.iP*l-F 


AbP27 


0b9n*5099 


e 




RESISTOR 40«2K ix •I25>« T TC«0»-100 


20506 


C**]/B*TO*«022-F 




'>757*0?b5 


6 




RESISTOR 2m is .US" P TC«0**100 


V!IH 


C«*I/8-TO*200I*F 




0690. 3S50 


6 




RESISTOR 4.020 iX «125«f F TCep^^-lOO 




CO.l/B.TO.OOBl.F 


tbOJl 


O757*0t6l 


9 




RESISTOR 60U IX ,125m f TCaO^-100 




C«*1/6*T0*60«R*F 


»6»J? 


0011*3069 


8 




PESISTOP I 5X .5" TC.OflSo 




B"iO-|.|PO.J 


A6PS3 


0696*0I?3 


5 




RESISTOR 499 IX «125h F TCRO*-100 


m i i ifl 


Ca-|/6.TO.OOOP.F 




0757*o?e5 


6 




RESISTOR 2K IX .125*« F TC»0*-100 


2«506 


CO*1/6*TO*2001*F 


Ab»iS 


0b9e*3?oS 


0 




PESISTOP 20,5. IX ,125" . TCiOt.lOO 


2*506 


C**W0*TO*2O52*F 


AbP)6 


0757. (i«0? 


9 




PESISTOP 10. Ix ,125" » TC.Ot.lOO 


20506 


CO.l/B.TO.IOOr.F 




Ob90-3?O5 


0 




RESISTOR 20o5M tX ,125 m F TCao«-ioO 


2*506 


C4-i/0-TO*2O52*F 


*6^36 


Ob90.S3?3 


i 




PEsISTOP 0. ,5X ,|2S" . TC'Ot.So 


26aOo 


0690*5323 




0690.6006 


i 




RESISTOR 5,42M ,$X ,I25« F TC»0*-50 


24506 


NC55-1/0*T2*SO21*O 


ib»u|« 


0bOe*9OOP 


D 




RESISTOR-FXO 940 VALUE 


28480 


O690*999P 


tbPg; 


0690-3270 


0 




RESISTOR 4.99K IX .i25m F TCro»-100 


2*506 


C**t^0*TO*B99l*F 


ibRuS 


O69B-U50O 


D 




RESISTOR 80,60 IX ,I25n f Tc«04-S00 


2*5*6 


C«.|/B.T0.B0bi-F 


AbRRA 


0757-C263 


H 




RESISTOR 2R IX ,125m F TCrOm-100 


2*5*6 


CP.I/B.TO.EOOl.F 


AbRoS 


0698-3550 


H 




PESISTOP a, 02. IX .125" . TC.Ot.lOO 


2*506 


Co.UB.TO.POII.F 


AbROb 


0757-0161 


a 




RESISTOR 604 IX ,125m F tCaO^-tOO 


205*6 


C«.|/B.TO.bOOP.F 


AbRur 


0696-aiiJ 


5 




PESISTOP POO IX ,125" E TC'Ot.lOO 


2*5*6 


Ca.UB.TO.POOP.F 


AbR«6 


O011-3'>69 


n 




PEsISTOp 1 5X ,5" TC.0fl50 


750*2 


0R2O*t*lRO*J 


AbRR« 


0690-3205 


11 




RESISTOR 20,SK IX ,125m f TCaOA-lOO 


2*5*6 


C«.l/g.T0-205I.F 


‘b^sl 


O757-0?flJ 


II 




RESISTOR 2< IX ,12sR F TCe8*-100 




C4-I/0*TO*2OO1*F 


AbR&? 


ObPf.JIPS 






RESISTOR tOM ,25X ,125 m F TCROfSO 


K '9 


0690-3193 


AbRSJ 


0698-5193 


|] 




PESISTOP 10. .25X .125" . TOOt.SO 


K il 


0696*3193 


Abut 


1020-0223 


M 




1C OR AMR aR TO-99 


0*713 


MLMIOIIC 


AbUR 


1020-0223 


M 




XC OP AMP 60 TO-99 


0*713 


ML»S01A0 


AbUl 


10?6*o393 


7 


1 


1C V R6LTR TO-220 


2T010 


U"517T 


AbUM 


I82b*"5?7 


I 


1 


1C S3T i RGLTR fO*220 


2701* 


flJIT 


a; 


03500*66507 


1 


1 


BOAqO A8sE*«8ly-L06IC 


ESllSO 


OS5B0-bb!07 


A7 


03580-69507 


II 




REBUILT EXCHANGE ASSEI4LY 


28480 


03580-69507 


trci 


0100*0291 


n 




CARACITOR-raD iuF**lOX SSy^C TA 


56269 


ISOOIOBXPOSSU 


ATC2 


OlbO.^SJB 


5 


1 


CAPAC]TOft*rxO 160PF 4-2X 300VDC ^ICA 


26*80 


0160*2530 


A7C1 


0160-2012 


8 


1 


CAPAC1TOR*FxO 3S0PF ♦-St 500VDC ^ICA 


26*60 


0160-2012 


A7Ca 


0160-0127 


2 


2 


COPXCItOR.ExO luE t.2»X 25vOC CEP 


28*60 


0160*0127 


A7CS 


0160-0297 




1 


CAPAC1T0R*FX0 1200PF ♦-10X 206VDC POLTE 


28060 


0160*0297 


pTCb 


0100-1706 


5 




C.P.CITOP-rXO l5Uft*10X 20VBC T» 


56269 


1500156X902082 


A7C7 


0160*0127 


2 




CAPACITOR-FXO luF ♦-20X 25VDC CER 


26*60 


0160*0127 


A7C6 


0100-0229 


7 




CAPACIT0R*PX0 33UF6*10X lOVDC TA 


SbESO 


iSOOSIb.POIOBE 


A7CR 


0100*1706 






CaPaCITOR*FXO 1SUF4-10X 20V0C Ta 


56269 


l$OBISb>00<OBl 




1902*0551 






BIOOE-IPP O.IPy 5X 00-15 PD.l" TC«t.0»X 


26*60 


1902*0551 


A7CRJ 


1902-0551 






0I00C-2NR 6,19v 51 00*15 POaiM TCB9,022X 


26*60 


1902*0551 


A7bt 


.toa.oS.i 


II 




lNDUCtORPF«CH*McO 2S0UM lOI ,2501,510 


lOOSO 


OIOO.OSPI 


4712 




n 




IhOUCTOPR..C"-"tO 220U" 5X . 1 bOO. ,)S5 lC 


26*60 


OUO-OUP 


471.1 


«100.||5»I 






lNOyCTORRF.CH-MtO 250UM lOX ,25DX,5L8 


20*00 


»100-05»I 


*TOi 


185«.007i 


H 




transistor NPN 91 00*300*** Fra200*MI 


26*80 


1050*0071 


A702 


1053-0010 


2 




transistor PNP 91 TO-ie PDRlbOMn 


26*00 


1053-0010 


A7U) 


1054-0071 


7 




transistor NPN 91 PD*3004* FT*200RMI 


26*60 


1050-0071 


A7Q<i 


1653-0010 


2 




transistor PNP 91 TO-16 PDp360Mn 


26*60 


1053-0010 


A70S 


1050-0071 


y 




transistor NPN 91 PO*300**R FTr200*M2 


26*60 


1050*0071 


A70b 


IB5).OOIO 


1 




transistor PNP 91 TO-IS POb360*R 


26*60 


IBSS-OOIO 


4 70 7 


1850-0071 


H 




TRANSISTOR NPN SI 00*300*9 FT*200mhZ 


20*60 


105*-OO71 


4700 


1053-0010 


2 




transistor PNP SI TO*lO P09360*N 


26*00 


1053-0010 


47S« 


1053-OOm 


2 




transistor PNP 91 TO-10 P0p56O*n 


20*00 


1653-eotO 


470U 


1654-0071 




1 


transistor NPN 81 PP*3oo*N FT*200**HZ 


20*00 


t05**007l 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


»roi? 


tesa«ooTi 


7 




transistor NPN St PObSOO'^r PTb200MN{ 


2S4S0 


1054*0071 


ATOl) 


USS*0012 


4 


t 


TRAMSIBTOR PNR 3N2««4B SI T0»S« PDR600HR 


0I29S 


2N190Rt 


470IO 


USa»003« 


7 


1 


transistor NPN 2N305SS St T0*S9 PDbim 


0192B 


2NS053S 




06flA«t031 


9 




RESISTOR lOR tot .2SN PC TCP>a00/*70O 


01 12t 


CSt03l 


A7R2 


0660*3^31 


2 


7 


Rcsisrop 3«K tot .2SM PC 7Ca>aOO/»BOO 


01 121 


CB393I 




0757«006% 


6 




RCStSTOP lOOK u sU5N f TCbq^.IOO 


24546 


C4*i/6*T0*1003*F 


47P4 


06R6*0677 


0 




RCStSTOR 93, tK IS ,I25M P TC*0f*t00 


03SSS 


P"t53-IPS»T0-93U-P 


»7«$ 


069e«322B 


9 




RCSISTOP 00. OK It .t2»" r fc»o*.too 


26«S0 


0696*3220 




06R8.0077 


0 




RESISTOR 05. |K It .t25R P TCoo»100 


03SSB 


RMES3.I/S.TD.911I.P 


*7»T 


06«e»322e 


9 




RESISTOR 09«9k it *125 n f TCb0»*I00 


2S«S0 


0690*3226 


tIRB 


06Re«55T5 


3 


6 


RESISTOR lOOK ,5t ,l2Si" P TCoo»tOO 


24546 


C4*i/6*to*1003*D 


47R9 


06R6-S22B 


9 




RESISTOR 09, 9K It sl25N r TCbO»*IOO 


2BRS0 


0690*3226 




068(i»t031 


9 




RESISTOR lOK lot .2S* PC TC»-O00/»T00 


01 12I 


CB103I 


*7»n 


06RB.5S7S 


3 




RESISTOR lOOK ,5t .125" P Te»o«-100 


20946 


C4.U6.TO*I003*D 


I7P1? 


0B9B.S573 


1 


6 


RESISTOR 50K .5t oI25m P TCeOt.lOO 


20506 


C4.l/B.t0*5002*D 


47»» J 


009a«3Q05 


2 


6 


RCSISTOP 306 U ,I25N F TCBO».)OP 


24946 


C4.i/e*T0*346R*F 


47RS<i 


. 0898-6B88 


2 


7 


RESISTOR 99.8K t% .05W PWW TC* llO 


28480 


0696-6888 


47P15 


8698.9573 


1 




RC61ST0P 509 ,9S «I25N F TCb04*100 


24946 


C4.U6.TO-5002-D 


*Tf>16 


06RB.39P5 


2 




RESISTOR 306 it .125** ^ TCbo^.IoO 


24946 


Cll.|/B.To>S9SR.P 


4 7RI7 


0698*6688 


2 




RESISTOR 99.8K .1 % OSW FWW TC* * 10 


28480 


0698-6688 


47R16 


Ob^B.7973 


9 


B 


RESISTOR SOK .OSt .t2SH P TCP0f2S 


19701 


WFflCl/6*T9*5002*0 


»7Rl» 


OfcRB-oise 


6 


5 


RESISTOR too* ,t» ,t25" P TC»o**So 


2S4SD 


0696»ttl96 


»7R81 


069B.7973 


9 




resistor SOK ,0St .I2J»| P TC«0..2S 


l»70l 


MFttCt/e*t9*5002*D 


•jKll 


oe^B.uiSB 


6 




RESISTOR lOOK ,|2 $|» P TCkot.So 


26aSo 


0696*4156 


47P2) 


06BU.393I 


2 




RESISTOR 50K tot .25N PC TC«-BOO/«000 


0II2I 


CB19II 


*7»2o 


OdSlI-SRjl 


2 




RESISTOR 5OK lot ,2»" PC TC**O0OP«O0O 


01121 


CB3931 




069U.3931 


2 




resistor 30K tot .2 »k pc tCo.boO/tOOO 


01121 


CS3931 


47P20 


d6Bo»3P31 


2 




RESISTOR 39k tot .iin PC TC«*«OO/*B0D 


01 12l 


C63931 


• 7R17 


0698.3266 


7 




RESISTOR lt«SK It •129 m f TcbO^*100 


24946 


C«*l/6*T0*1192*F 


t7R28 


0797.00-02 


9 




RESISTOR lOK It ,|2S« P TCKOf-tOO 


24946 


CR.|/8.T0*I002«P 


47P29 


0660.5621 


1 




RESISTOR S.OK tot .2 S« PC TCk-900/*700 


01121 


€65621 


47PJ1 


0797. 0260 


3 




RESISTOR IK It .t25"> P TCb04*100 


24946 


C4.i/e.T0*l00t*F 


*7«i? 


0696.0069 


2 


u 


RESISTOR 1,19K It .t29>t F TCbo»*100 


24906 


C4.i/6.T0*ll5t*F 


• 7RJJ 


06RB-J86P 


7 




resistor 11 .sk It ,t2S« P tcpo*-ioo 


24946 


C4.i/6.To*1152*F 


47P)a 


0757*0002 


9 




RESISTOR lOK tt .I2SN P TC'O-IOO 


24506 


CU*i/6*T0*l002*F 




0660.9621 


1 




RESISTOR 5,6K lot »25N FC TCb.400/-»7oO 


01121 


CBStiZl 


*7R36 


0757.0260 


3 




RESISTOR IK It .12SM F TC*04*100 


24546 


C4*l/6*T0*1001*F 


47R37 


0696.0069 


2 




RESISTOR l.tSK It ,125«l P TCk0»>100 


24546 


C4.U8.T0*I151*F 


»7RJB 


0698.3266 


7 




resistor 11, S« l« .t2 S" P TCko *-100 


24946 


Cd.i/S.To-IISIkP 


47RJP 


0757.0OO2 


9 




resistor IU> It ,t2$)l P TCROt-IOO 


24546 


C<l.t/B*T0-10S2-P 


47»«t 


0660.9621 


1 




resistor S.kK lot .2Sx PC TC«.RO0/*TD0 


01121 


CS5621 


i7RU2 


0757*0260 


3 




RESISTOR IK It .125N F TCa04*IOO 


24546 


C4*iys.TO*1001*F 


i7»0J 


0696.0069 


2 




RESISTOR 1.19K It .tlSN F TC«O4.100 


24546 


C4. 1/8.70*1 15I*F 


A7R0fl 


0696.3266 


7 




RESISTOR 11, 9K tt F tCBO»*100 


24546 


C4.1/S.T0.1152.F 


A7RUS 


0757*0902 


9 




RESISTOR lOK It •USn F TCbO^.100 


24506 


C4.l/a.tO.|002*F 


A7R»6 


0660.9621 


1 




RESISTOR S.6K tot .2 Sn PC TC«-ROO/«TOO 


01121 


CB3B2I 


i7R«»7 


0757.0260 


3 




RESISTOR IK tt .12S11 P TCkO»IOO 


24546 


C4*1/6*T0*1001*F 


A7Rb6 


0696.0069 


2 




RESISTOR I.ISK tt .t25« P TCRO»*IOO 


24546 


€4*l/6*T0*ll5l*F 


07R«Q 


0757.0060 


5 


1 


RESISTOR 90.9k It .125 h p TCpO»»IOO 


24546 


C4*1/6*TO*9092*F- 


»7RSl 


0696.3226 


9 




RESISTOR 09, 9K 1 % ,125N ^ T€bo»*100 


KM 


0698*3226 


»7R»J 


0757*0976 


6 


4 


RESISTOR 9S,3k tt .12S» P TC*0»-I00 


m-i-iW 


C4*1/B.T0*9532*F 


47RS1 


0698.3226 


9 




RESISTOR 09, 9K tt ,|25N F TCbo**100 




0696*3226 


47R50 


0757*0976 


6 




RESISTOR 99. 3K it •l25w F TCbo**100 


24946 


C4.1/0.TO.9532.F 




0696*3226 


9 




REsISTOR «9.9K It ,12S»| P tCpo»I04 


2SttSo 


0696*3226 




06RB-5S7S 


3 




RESISTOR tOOK .ft .12SN P TCpOp-iOO 


24546 


C»-1/B»TO»i003-B 




0696.9573 


1 




RESISTOR S0« ,St .USX P TCkOp-IOO 


24546 


C4.i/a*To*5002*0 




0696*5575 


3 




RESISTOR tOOK ,St •125 m F 7CbO**100 


24546 


C4*l/a*TO*t003*S 




8696*5573 


1 




RESISTOR SOK ,St .I2SN P TCaSp.lOO 


24546 


CR.l/B.TO-3002-0 


»7»61 


0696.3009 


2 




RESISTOR 3R8 It .t2S« P TCP»».tOO 


24546 


cr.i/b.to>irbr.p 


47R6? 


0698-e688 


2 




RESISTOR 99.8K .1% .OSW PWW TC* FlO 


28480 


0698-6688 


»7«*S 


0696*7973 


9 




RESISTOR SOK .OSS .125* P TC»0*»2S 


19701 


HPOCI/B-T9-S002-D 


»7«*« 


OBBB.JUIS 


2 




resistor 3«S U .I2SR P tCROT'ISO 


24546 


COkI/BkTOkIOBRkF 


47R65 


0698-0688 


2 




RESISTOR 99.8K .1% .OSW PWW TC* * 10 


28480 


0698-6686 


47RR6 


0696*7973 


9 




Resistor 50k «09t •wsw f tc«04*25 


|9T0I 


9F4c1/6*T9*9002*9 


A7R67 


0696*0196 


6 




RESISTOR lOOK .It .I2SH P TCtO*»SO 


2S4S0 


0696*4196 


A7R»8 


0696*7973 


9 




RESISTOR 96K «o9t •I29N F TCb0T*25 


19701 


mFoc1/6»T9*5002*D 


A7R69 


0696*7979 


1 


2 


RESISTOR lOOK .oSt .125* P TC»0»-2S 


19701 


mFoCI/6*T9*1001*0 


A7R71 


0696*7973 


9 




RESISTOR 90K ,09t «l25i« F TCf04*25 


19701 


mfocU6*T9*5002*P 


47R7? 


0696.7975 


S 




RESISTOR lOOK .o5| •I29M F TC«0 f*25 


l»TOI 


MF«ciye*T9*|003*0 


i7R7J 


061 1*|790 


2 




RESISTOR 99.23k .It .OSk P«N TCP0>-I0 


20940 


140*1/40*D»99S51*B 


*7R7a 


0698-6688 


7 


1 


RESISTOR 99.6K .1% .OSW PWW TC* ±10 


28480 


0698-6688 


»7R7S 


0757*0009 


6 




RESISTOR 20K tt «t25R F TCbOt.ISO 


20546 


CR.IPB.TO-2002-F 


*7R76 


0757.0009 


6 




RESISTOR 20K It .123* P TCatP.tOO 


20546 


C4.i/6.T0*2002*F 


A7R77 


07S7-0RRR 


6 




RESISTOR 20« It .123" P TCat*-ieO 


1 


C««|/B»To-200i-P 


47R7e 


0757*0009 


6 




RESISTOR 20K It .123 k P tCkop.IOO 


KM 


C4*|/6.to*2002*F 


*7R7g 


0757*0909 


6 




RESISTOR 20K It *125^ F TC8«F*100 


K a 


C4«IFs*T0*2002*F 


*TR8i 


0797*0009 


6 




RESISTOR 20K It .I23R P TCkO*-IOO 


24546 


C4*t/S*T0*2002*F 


*7R»? 


0757*0909 


6 




RESISTOR 20K It .I23H P TCROP-iOO 


24546 


C4k|/8.TO>2002»P 
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Replaceable Parts 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


iTRBl 


07^7«00a9 


6 




41016704 20K It «l25l« f 7C60**100 


24506 


C«*t/6*T0*t002*P 




07ST*OOtt9 


6 




4CS1ST04 200 It «|250 f TC>0»*100 


20546 


C«-|/6»TO*I002*F 


4TR09 


0737*0OO9 


6 




413tST04 200 It *t2SM 0 TC^OflOO 


205«6 


C4*t/6*ro*2002*F 




07S7«00a9 


6 




4101)704 200 It *1251* r 7C904-100 


20546 


C4-|/6*r0*2002»F 


47P07 


07S7«04«9 


6 




41S18T04 200 It .1250 f 7 CbO»*|00 


24546 


C0*|/6*TO*2002*F 


47flfte 


0737-0009 


6 




41S1S704 200 It «125W f 7C«0**106 


20$«6 


CO.|/6*TO*2002*F 


47»B« 


0757*0009 


6 




4101)704 200 It «125W f 7C806-I00 


24546 


CO*|/6*TO*2002*F 




0757*0009 


6 




41810704 200 It .1250 0 7C»0**100 


20546 


C0*t/6*70*2002*F 


47B77 


0757*0009 


6 




41)1)704 200 IS .125# f 7C907*10O 


20546 


C4*1/6*70*2002*P 


47»9J 


0757*0009 


6 




41S107OR 200 IS «125«( f TC607*]60 


20S46 


CO*|/6*7o»2002*F 


A7P04 


0757*0009 


6 




410I0TO4 200 IS .|25>» r 7C90**100 


20506 


CO»1/6*TO*2002*P 


*7H«5 


0757*0009 


6 




41)1)704 200 IS *l25w F 7CsO^*100 


20546 


CO*|/6*TO*2002*F 


• 7»96 


0757-0009 


6 




4181)704 200 IS .1250 r TC*0»-100 


205 O 6 


CO*|/6*TO*2002*F 


*7fi9T 


0600*5621 


1 




410I5TO4 5.6N lOS ,259 FC 7C**90D/»700 


01121 


C65621 


17499 


9060*5621 


D 




419I0TOR 5 . 6 K lOS .259 FC TC**«00/*700 


01 |2l 


05621 


I 7 P 99 


0600*5621 


II 




41)18704 5.60 lOS .250 FC 7Ce-«00/tToO 


01121 


CBS62I 


*7»I0I 


0600*5621 


ifl 




41SIST04 5.6K loS .25* 0C TC»*006/^700 


01121 


05621 


»74t Od 


0757*0030 


H 




41010704 5.U0 IS .1259 F 7C*0**100 


20506 


C0*|/6*T0*5in*F 


A74) Oi 


0757*00)6 






418IST04 5,||« It .I250 F 7C»0**100 


20506 


C4*i/6*T0*5111*F 


47BIOP 


0757-0OO? 


□ 




4C0I3TC4 100 IS .I25i* f 7C*0»*I00 


20546 


C4*t/6*TO*t002*F 


*7»105 


0600*393] 






410I8TO4 590 loS ,25« FC TC»*000/*6 oO 


01121 


06)9)1 


47R106 


O60o*|p3i 


9 




41010704 108 108 .259 FC TC»-000/*700 


01121 


CBlO)l 




0000-3931 


2 




41818704 390 icS .250 FC TC0*®O6FA8 oO 


01121 


C6)93i 


47 RI 0 B 


0600*10)1 


0 




41SI0TO4 100 los .25 m FC TC4*OOOF*700 


01121 


C6103I 


474109* 


0690*3160 


i 


1 


4E31S704 31.60 IS .1259 F TCb0«*100 


20546 


C4*i/6*tO*S162*P 


*7411 1 1 


0696*0090 


i 


1 


41310704 29.0k is .1250 F 7CbO**100 


20546 


C4*t/8*T0*2942*F 


*7«Ud 


O690*3??P 


9 




41010704 C9.90 iS .1259 F 7 Cbo«*100 


20000 


0696*)226 


*7«ni 


0757*0030 


) 




4L0IS7OB 5.110 IS .1259 F 7CbO6*100 


24546 


C 0 *t/ 6 *T 0 *Sin*F 


*7»lf 0 


0690-3^^0 




1 


41SIST04 8.660 IS .1259 F 7CB0«-t00 


24506 


C4*I/6*70*6664*F 


*74| 


0757*0030 


El 




41010704 5.110 It ,1259 F 7CB0t-100 


20546 


C4*t/6*T0*5tU*F 


*74nb 


0757*0976 


i 




4131ST04 95.30 IS .1259 F 7Cao>*IOO 


20546 


C0*1/6*T0*9$)2*F 


*74llT 


0757*0065 


6 




41SI0TOR 1000 IS .1259 F TCbO**IOO 


20546 


C0*l/6*TO*100)*F 


*741 iB 


O6«0*)220 


9 




41S1ST0P 09,90 It ,1259 F TCB6t*lOO 


26000 


0696*)226 


*74119 


0757*0970 


6 




P1310TO4 95.30 It ,1259 F TCbO^*100 


20546 


C0*1/6*T0*9S)2»F 


*741^1 


0690*3220 


y 




4101STO4 09.90 It .1259 F 7 Cbo«*IOO 


26060 


069B*)226 


*74|22 


0690*5575 


) 




4E31S704 1000 .51 ,1209 F 7Cbo+*100 


20506 


CO*t/6*To*tOO)*0 


*74173 


0690*3226 


9 




R10107OR 09,9k |S .1259 F TCbo*.|00 


26400 


069B*)226 


*T4|29 


0690*5575 


3 




41810704 1005 ,5t .1259 F 7CB0t*l0O 


20506 


Co*i/S*To*1003mO 


*74|?S 


0690.5573 


1 




41016704 500 .St .125ii F TCao«*100 


20546 


C4*l/0*TO*$OO2*O 


*74170 


0868.6668 


2 




RESISTOR 99.00 .1% .05W PMTW fC* « 10 


28480 


0698-6686 


*74177 


0690*3005 


2 




REsISTOR )«6 It .125 m F TCa0e*l00 


20546 


C4*l/a*T0*)464*F 


*74170 


0668-6688 


2 




RESISTOR 99.8K .1% .OSW PWW TC - ± 1 0 


28460 


0698-6688 


*74179 


0690*3045 


2 




41810704 300 It .l25n F TCoOf* 100 


20546 


CO*t/6*To*Sa64*F 


*741)1 


0690*5573 






4E8I0TO4 $00 .$X «l2$a F TCkO^-IOO 


24546 


CO*1/6*TO*5002*0 


*741)7 


0690*7973 


9 




41013704 500 .OSt .1259 F 7 Cb66*2$ 


IRTOI 


MF8Ct/6*T9*5002*0 


*7»t)* 


0698*0156 


6 




41818704 1000 .It .1259 F 7Cao#*50 


26800 


0698*8156 


*741)0 


0690.797) 


9 




41318704 500 .OSS .1259 F 7C06f*25 


|OT0| 


mF8C1/6*T9*5002*0 


*74l)S 


0690.0156 


6 




41818704 1000 .It .1259 F 7Cao^*S0 


20860 


0696*8156 


*741)6 


0607. ))0t 


6 


2 


resistor 33 lOt .59 CC 7Cao«>ot2 


01121 


16)301 


*741)7 


0607.3)01 


6 




4CS18T04 3) tot .$9 CC TCa064l2 


01121 


16)301 


*741)0 


0690.3193 


7 




RlStSTOR 100 «25t .1259 F TC90»*$0 


26800 


0696*3|9) 


*74139 


0696.3193 


7 




41810704 100 .25t .1259 F 7CB0f*50 


26800 


0696*3193 


*74100 


0600*10)1 


9 




4101)704 100 lot .2$9 FC TCb*400/6TOO 


01121 


C610)l 


*7U1 


1026*0026 


) 


2 


xc Comparator prCr ro*^4 


0124$ 


LMSllL 


*7U7 


|02O-O9)9 


5 




IC FF C908 0-Tvpc P08*tD81*74U DUAL 


01926 


CD«013AF 


*7U1 


102O*O9o9 


.7 




1C SA71 CMOS MONO OtjAO 2*1^4 


01926 


CD801LAF 


*7U0 


1020*090) 






1C 0A71 C90) Nano 7PL 3*1NP 


01926 


C00021AF 


*7US 


I62g*lt to 


0 




1C CN74 CMOS Bin synchro P08*CD81*T4XC 


04713 


MCieSl6BCP 


*rU6 


tSJO'llto 


0 




IC CR7P CMOS BIN SYNCHRO P06.lD61.tRI6 


0071) 


M014516BCP 


*ru7 




0 




IC FF CMOS J*0 M/8 408*10GE*7RU DUAL 


01926 


CD0027A1 


*7ua 








)C 6A71 CMOS NANO 7PL )*1NP 


01926 


CD0023AF 


*7U9 


102U*O9o9 






IC GATE CMOS NanD QUAD 2*|NP 


01926 


CDoouaf 


*;uii 


1020*0920 


2 




IC BF4 CMOS quad 


01926 


CDoOOtAl 


*7U17 


1820*11 u5 


7 




IC BF4 CMOS INV MIS l*|NP 


01926 


C040O9AF 


*7U1) 


1020*0909 


7 




IC GA71 C-M06 nano quad 2-lNP 


01926 


CD8011AF 


*7UI0 


1020-020) 


6 




IC OP AMP OP 70*99 


01926 


CA78ICT 


*7UI5 


1020*1601 


0 




1C 6A71 CMOS IXCL.OR QUAD 2*1NP 


01926 


CD007081 


97UI6 


1020-69)0 


0 




IC FF CMOS 2*0 M/S P06*1DCC*TRI6 DUAL 


01926 


CD4027A1 


*7U|T 


|02O*o9O6 


0 




IC GATl CMOS NOR eUAO 2.1NP 


0192S 


CDfioOt AF 


*7U16 


1026-0021 


6 


12 


IC OP AMP OP T0*99 


270U 


LM310H 


47U19 


1026*0026 


3 




1C COMPARATOR PSCN TO-99 


0129$ 


LM311L 


47U71 


1626-0021 


0 




IC OP AMP OP T0*99 


27GI8 


LM31DH 


*7U77 


1020*0951 






IC MUX4/DATA.31L CMOS 2*T0*I*LIN1 QUAD 


0192S 


CD8019AF 


*7U7S 


1620*0906 


0 




1C GAtC CMOS NOP quad 2*XnP 


0192S 


CDOOOIAF 


A7U70 


1620*09)0 


4 




XC FF CMOS 2*0 M/$ P0S*CDGE*TP|6 DUAL 


01926 


CDOOtTAl 


*rU7S 


1820-09$| 






XC muxR/oaTA.SIl CMOa 2*T0*|*LINC quad 


01926 


C08619AF 


A7U76 


1020*0951 






ZC MUXR/OATA*»lt CMOS 2*T0*I*LENC QUAD 


01926 


CD80|9Af 


*7U77 


1020*020) 


6 




IC OP AMP OP T0*99 


01928 


CAT81CT 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




IS^O-UIR 


1 




1C CNTO CMOS BIN SYNCHRO P08*eDCE*TRIS 


ORMS 


HC1«$I6BCP 


4TU29 


1620*1 1 |4 


ifl 




tC CNTR CMOS aXN SYHCHRO P08*eD6C*T9t6 


04713 


HCIOSIOBCP 


47Uil 


1620*0956 


.1 


2 


IC LCM CMOS 0-7VP1 8UAO 


0192B 


CDR042AP 


47UI2 


1620*0^26 


fl 


2 


IC 4000 CMOS PULt ADOCR 9*8IT 


0192a 


CD4008AP 


47U5S 


1620*0956 


M 




1C tCH CMOS D*7VP€ OUAO 


0192B 


C040424P 


*7UJ“ 


1620*0926 


0 




tC 4000 CMOS Putt 4D0ER «*81T 


01 RIB 


CDR008AP 


tTUlS 


18181756 


5 


8 


IC RAM MEMORY 




1818-1766 


47U>b 


1818-1756 


5 




IC RAM MEMORY 


El .9 


1816-1758 ^ 


4TUJT 


1818-1766 


5 




iC RAM MEMORY 


Eli. 9 


1818-1756 


47US6 


1818-1756 


5 




IC RAM MEMORY 


26000 


1818-1756 


»7UJ« 


1818-1756 


5 




IC RAM MEMORY 


laoeo 


1818-1756 


4TUUI 


1818-1756 


5 




IC RAM MEMORY 


26460 


1818-1756 


47U42 


1818-1756 


5 




IC RAM MEMORY 


26460 


1818-1756 


47UUS 


1818-1756 


5 




IC RAM MEMORY 


28060 


1818-1756 


A7Utt0 


1626*0021 


6 




1C OP 4MR CP T0*99 


27010 


LMIIOM 


47U<I5 


1826*0021 


8 




tC OP 4MP CP 70.99 


27019 


LMJIOM 


47U46 


1826-0021 


8 




1C OP IMP CP 70*99 


270l« 


LM310M 


47UU7 


1626*0021 


8 




1C OP *MP CP 70.99 


270IR 


WM310M 


47UD6 


IS2o>095S 


5 




IC rf CMOS D-7TPE Poi-coce-iRic outi 


0IB2B 


CQ90I34F 


*7U(i9 


1620*0951 


1 




IC MUKR/0AT4-SCL CMOS 2.T0.1-LXNC OU40 


0I92B 


CBUOIOXP 


47US1 


1620*0951 


1 




IC MUkR/D474-8eL €**03 2.T0*I*11NE 0U40 


0102B 


CDa0l94P 


470&? 


1 620-0951 


1 




1C NUMR/0*T**Set CMOS 2*T0*1*LIMC 0U4D 


0192b 


CD9019»r 


47U&1 


1626*0021 


8 




1C OP 4MP CP 70.99 


270IB 


WM310H 


s7USa 


t 620*0999 


7 




XC CATE CMOS Nano OOAD 2*INP 


OlBiB 


CDOOl UP 


47U$$ 


1620*0939 


S 




1C PP CMOS D-TYPE POS.EOCE-TRIG 0041 


0192B 


CD401S4P 


47US6 


I62C-1 119 


0 




IC CNTR CMOS BIN SYNCHRO POS.IDCE-TRIS 


00713 


MC145148CP 


*7057 


1620*1119 


0 




IC CNTB CMOS BIN synchro P0S*E0CE*TRIG 


04713 


RCIBBlOBCP 


47USR 


162-7*0951 


1 




IC MUIR/DATA-SEL CMOS 2*T0*l«tINE QUAD 


0192B 


C040194P 


*7US« 


1620*073(1 


a 


1 


IC MV TTU 1. monoSTBL OETRIG/RCStT DUAL 


07263 


96L02DC 


A7U61 


1626*0021 


6 




IC OP AMP GP 70.99 


2701B 


LM310M 


47U62 


1626*0021 


a 




IC OP AMP GP 70.99 


27019 


LM310M 


«7UbS 


l620-(f928 


2 




XC epo CMOS quad 


01928 


C0R04UE 


47U6Q 


1620*0926 


2 




ZC BFO CMOS QUAD 


0192B 


CDaOBltE 


«7UbS 


1620*0203 


6 




XC OP *MP CP 70*99 


0192a 


C4741CT 


4ft 


03560*66506 


9 


1 


board AssEMBLv-CONTRU 


26460 


03580*66508 


• SCI 


Ol2l*0»?6 


2 




CAPAC|TOR*V TOmr.hXCA 50*3S0PP l75V 


72136 


752517*7 


46Cd 


0160*?9u0 


t 


1 


CAPaCJTOR-PXD 970PP **5X 5O0V0C MIC* 


28460 


0160*2900 


460 


0150*0093 


0 




C1P1CIT0R»7>0 ,0IUF •S0-2at lOOVDC CEB 


2BB00 


0150*0093 


• sen 


OltO-O^uS 


2 


? 


CAPACI70P*Px 0 9tOPP ♦*5t lOOvOC mica 


28460 


0160*0945 


46CS 


01 6o*q995 


2 




CAPACXTOR.PXD 9ioPP A*5X lOOVDC mjc* 


IBbOO 


0160*0945 


•eCs 


OlsO-OJiJ 


B 




CAP*CXTOR*FIO 620PP ♦-St 300VPC mica 


28460 


«I»0-0)6S 


46C7 


0150*0093 


0 




C4PAC1T00*PX0 .OlUP 980*?0t lOOVDC CER 


26460 


0150*0093 


*6C6 


0190*0206 


6 




CAPACXTOR-PXD 270PP A*5t 500VDC MfCA 


72136 


0M19P27U0S004V1CR 


46C9 


0150*0060 


9 




CAPaCITOR*PxO .tUP ♦80*20t lOOVOC CER 


2S480 


0150*0084 


46CM 


0160-5344 


5 


1 


CAPAOTOR-FXD .082 ±5% 100VOC 


B44t1 


HEW-249 


A6Ct2 


0150*0093 


0 




csPtci7aR-p«D .Slur »ss*2si toovoc ceb 


28460 


0150*0093 


46CIS 


0160*0161 


a 




CAPACITOR.PIO .OtUP ♦*16k 260VOC POLVE 


28466 


0160*0161 


•eciii 


0160-0363 


8 




CAPACITOR-PXO 620PP ♦*5t 300VOC MfCA 


28460 


0160*0363 


46C15 


01 70-0055 


6 


1 


CAPaCITOR-PkD »tUP A-BOt 200VDC POlyE 


28460 


01 70*0055 


• SClS 


0150*0093 


0 




CtPtClTOB.FXO .OIUP -S0-20X I00V6C CEB 


28460 


0150*0093 


46Ct6 


OtSO-0091 


0 




CAPaCXTOO-PXO «61UP ♦80*20t 1C6V0C CEO 


ibbbo 


0150-0093 


*eci9 


0160*0169 


7 


1 


etPtClTOB.f >0 .OlBUP —tot 2S0V0C P0L7E 


26460 


0160*0164 


• SC2| 


OlSo. 01711 


3 


3 


CAPAClTOO.PlO iotlPA*toS 26VDC 74 


S62«* 


1$«D166>*020B2 


• SC22 


0160*0166 


9 


1 


CSPtClTQB-PtO .06SUP —tOX 206VDC P0L7C 


28460 


0160*0166 


•eCij 


0160-6269 


5 




CAPACITOR-FXO .047 :i:10« SOVDC 


IBOOO 


0160-5269 




OISo-0176 


5 


1 


CAPICITOR.PXO .a7UF*.|St JSVOC TX 


S62«» 


|SB0«7BX«eS$*2 


•sets 


OtSo-0107 


a 




C«P»eiT 0 B-P«O 2.2uP—t«X 20V0C T* 


56209 


|SOD225X9020*2 


•SCj* 


0110-0122 


6 


2 


CAPaCXTOO-PxO 2oooPP 9*2oS SOOVOC CER 


26060 


0110*0122 


seC}7 


0150*012? 


6 




C<PXC1T0b-P>0 200SPP •-2SX 50SVDC CER 


2B060 


0150*0122 


• SCiS 


0160*1796 


5 




CAPACITOR-PxD 15UPA*I0S 20VDC 74 


$6200 


t$OI>l$»X«020B2 




OISo-1706 


5 




CaPaCITOR-PIO tSUPA*16S 2OV0C Ta 


S62»« 


I$OBI$6I*02BB2 




OtSO-OIOl 


2 


1 


CAPACITOR-PXD $0UPt7$*10S SOVOC AW 


S6200 


SPBBDxeftBoBOl 




0100-17(16 


5 




CAPaCXTOR-PXO tSUPAMlOS 20V0C tA 


50269 


l$PDl$kX««2eB2 


*eOs 


0160*1796 


5 




CAPACirOR-PXD t9UPA*IOt 26V0C TA 


$6200 


1900156X902082 


A6C34 


0160-4571 






CAPAC3T0R-FXD .1UF -f 80 20% SOVDC 


28480 


0160-4571 


46C91 


1901*0090 






OlOOE-SMITCHINC 30V SOMA 2NS 00*35 


28400 


1901*0040 


*6CR^ 


1901*0000 






Diooe*aMiTCMiNc sov soha 2 ns 00*35 


28480 


tVOI-OORO 


46CR3 


1901*0090 






OIODE-SpITCxINS 3BV SOH* 2NS DD-tS 


28480 


iboi-odsb 


46CR0 


I9ot«ooao 






0l00e«8M|TCMlNG sov 56 MA {nS 00*35 


28480 


tPOk-OOBO 


46CR5 


1902.0001 


0 




OIOOE«XNO S.ltV 5t 00*35 PDv.RR 


28480 


|402-0«S| 


46CR6 


1901*0090 






DIOOE-8PI7CMINC SSV XOnX 2N8 DO-IX 


28480 


1901*0040 


A6CR7 


|002-]|02 


0 




OlOOE-XNR 12, IV 53 00*19 PO«,oM 


leaoo 


>P02-Sl«2 


46CR6 


1901*0000 






D]OOE*srItCM!NC sov Soma 2N8 00*35 


28480 


|90|»00«0 


46CA9 


1901*0090 






OIODE-SMItCHINe sov SO"X 2N0 00>SS 


28480 


1901*0040 


46CRt \ 


1901*0090 






0I0DE*8W1YCHINC 30V 90MA 2NS 00.35 


28480 


|Voi-oa((0 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9CJ? 


0l9C*l75P 


1 




C«P>ClToii>r]to )aour*TS>ioi jvDC >L 


56269 


30030760030C2 




O16c*00bt 






ClPlCITOR-riO IOOur*TS>IDt Ibvcc >L 


56269 


SODIOTCDIRBCI 


&QC)a 




s 


1 


ctPtciTOP.rto laouP— pg« lovoc t» 


56209 


|30B10T>00I0R2 


«9CSS 


0l60•^7^a 




1 


CAPaCITOO-PIO 3600PP ♦*2t SOOvDC >^!C* 


26ttS0 


0160-2724 


>9C16 


019(i>92I 7 


] 




CAPiCITOP-FiD laoPF «•<> jgovDC "tCA 


T2I10 


DMi5Fisi60300PV|CR 


»9Cl7 


oi«o>);»9 


9 


2 


CAPACnOR-rxO 7610^^ **i* lOOVDC ^KO 


2SttS0 


0UP>12k* 


• 9C)» 


0160«03o1 


2 


1 


CApACITOP.FlO 6«6 p' ♦•U JOOvOC “ICA 


20«So 


0160-0341 


•<1C»9 


Ol6«*JJ6» 


9 




CAPaCITOP.FIO »(,«#PF ♦.)» ICOVOC "1C4 


26960 


BlbP'326* 


>9C«t 


9l««•0^33 


9 




CAPACZTOR-rxD 460PP ♦-U 300V0C ‘«ICA 


72136 


D»15F461F0300>*V|C 




0SbV2?3O 


2 


1 


CAP4CITOR»F«e JSOOPF ♦-*« 500V0C "ICA 


26a6o 


0160*2230 


m \ \\ 


01bO«0303 


e 


1 


CaPaCIIOP-F« 0 IOOUF»T»-tOA IVDC AL 


56269 


30D1070003C62 




OteO-2930 


0 




CAPACITOR-no ,01UP *60-20S lOPVDC CE9 


26460 


0)50*0093 




Ol6u«937tt 


3 




CAPAClt0R-F»0 10UP*»IP» 20VDC T* 


56269 


1500106X902062 


AQCtt) 


0|60-037tl 


3 




CAPACITOR.FaD |i>UP*>IO> 20VDC TA 


56269 


1500106X902082 


40C«b 


0160-3930 


0 




CAPACITOP-FkD «01UF «60-20t lOOvDC CfP 


26c6o 


0150*0093 


»9C«7 


Oieo»Q197 


6 




CAP4CX^09-f ip 2»2uP«^«^10k 20M0C ^A 


56209 


|SOo225x9o20a2 


I9CU9 


0lbO«2bO$ 


5 




capacitor.fao ,o2uf •aQ.^oA ;s«DC ccr 


20469 


0)60*2605 


&9C«9 


0ISC»0<>9> 


9 




CAPaCXTOR-FXO ,OIuF ♦60-20* loovoc CE9 


20HB0 


B|SO.OO«I 


»9C5l 


0160>?935 


5 


1 


CAPACITOR.FAO T»oPF ».S» JOOVBC “ICA 


26460 


0160*2035 


49CS2 


01 *0»9 1 07 


6 




CA6*CIT0R-F*0 2,2yr»*IOt 20V0C Ti 


56269 


ISPDS2SAV020A2 


»9C5j 


0160-2930 


0 




CARACIIOR.FAO .OIUF ««o-20> 10g*t>C CE» 


2640O 


0150*0091 


49C50 


0|*O.OI97 


6 




CAPACItOR.FaO 7.2<jF*.|03 20vDC tA 


56269 


ISp022SsP020A2 


49CS5 


0lt>0*2<l09 


3 


1 


CAPaCITOP-PxO 6206F ♦•51 300VOC MJCA 


20460 


0160*2009 


49CS6 


0l*C*Pl97 


6 




CAPACITOR-PvO ?,2UF^-10l 20VDC TA 


56269 


|SoD22S>P020A2 


49CS7 


0160-2930 


0 




CAPACITOR-PxO ,0IU7 ♦80-20* lOOVDC CER 


26480 


0150*0093 


49cse 


0160-2930 


0 




CAPaCIFOR»FIO ,01UF -RO-iOX IPgvDC CE» 


26460 


0150*0093 


49CS9 


01*O«0l97 


a 




CAPaCITOR.FAO 2.2uF«-I0A 20V0C TA 


56269 


1500225X902042 


*9Cbt 


0|60«0??P 


6 




C*P*CIT0R-F*O 22UP^-I0X 15V0C Ta 


56269 


1500286X901582 


19C67 


OlA(?*OI07 


8 




CAPACirOR-FkO 2.2uP^*10* 20VDC TA 


56269 


1S00225X9020A2 


49C6S 


0l*0»0339 


0 


2 


CAP*CXT0R-f*0 SoUP^75-lo* IbVOC AL 


56269 


SOBSCeSOIpCSZ 


AOCbO 


0l(k0*Cl97 


e 




CAPbClTOR-FkO 2,2UF»-10* 20VDC TA 


56269 


I500225X9020A2 


• 9C99 


oi6o»o??a 


6 




CAPACirOR.FlO 22UF*»10X tSVDC TA 


56269 


IS00226S90|Sa2 


• 9C»6 


Oiep.0339 


0 




CAPACITOR-PVO 5OUF«75-t0k 16V0C Al 


56269 


30BS06COI6CS2 


A0C91 


IQQUOOOO 






DI0DC-S6ITCHIN6 30V So^A 2>JS 00-35 


26400 


i»ei.oc«o 


49Cil? 


IQQI.OOaO 






OIOOC-5»|TCnISO 30V 50»A 2^3 00-55 


26460 


1901-0040 


A9C91 


1Q01«0000 






D100E>S«ITC"IRC 30V Soma 2N9 00. 3S 


26460 


|9o|.ooao 


*9C9a 


I9I?}.0000 






DI00E-9N1TCH1NC jov 50A*A 2N8 00-35 


264B0 


|9p|.0t«0 


A9C95 


I901»00tt0 


1 




010oe-96ZtCH|6C 30V 50MA 2N9 00-35 


2e«60 


1901*0040 


A9JI 


I25l-79b9 


B 


1 


CONWEcrOR.PhONO OlhSlE PmORO JACAI dip 


26460 


1251*2969 


aoli 


9100-3^69 


7 


t 


tNDUCVOPRF.CH.M|.C> 2.SRHH 2( .to 0*200 


20400 


91P0.3369 


A9Le 


9100-3259 


0 


1 


IHOUCTORRF.CH.RtO 2.A6MH |0> S>200 


26460 


9100*3259 


A9t3 


9|09.]»6(I 


3 


1 


XNDuCT0RRF-Cn*MLO 2 o15m 2X »6D Us200 


26460 


9100*3260 


A9LU 


9l00-J?77 


2 




IHOUCTORRF.CH.MLO 3,I"H 2> .620 OalSO 


26460 


9100*3277 


A9LS 


9l7o-069tt 


0 


1 


eORC-8ht£LOXN6 bead 


26460 


9170.0899 




1655-0377 


B 


1 


transistor J-F£T N»CHaH B.MOdB to. is 81 


26460 


1655*0377 




lB5(i-0226 


0 




TRAHSISTOR HPH 2H03BA St TO.|S PDiSOO"" 


13606 


2^0)64 




1653-O06b 


2 




TRA49I9T0R PnP SI PO*SlO«li> FT«OOMMZ 


27014 


2NS067 




1650-0071 


7 




TRANSISTOR NPN 91 PO»300'^R FTb2006mZ 


26460 


1654-0071 


A96S 


I65O-0O71 


7 




TRANSIStOR NPN 9l PDa300**N FT»200 MhZ 


26400 


1654-0071 


A90b 


1650-0226 


u 




transistor NPn 2^4360 9t TO-16 PDtSoO'^N 


13606 


2N0I64 


A907 


1653-0066 


2 




TRAHSISTOR RHP JI PDaSIOMH FTsAOMMt 


27014 


2N5067 


AOQB 


laMi.oo?) 


7 




transistor nrn St PDeiOO^R FTaZOO^hZ 


26460 


|SSa.007| 


A9U9 


1650-0071 


7 




TRAHSISTOR HPN St POaJOOMii FT*206"Hl 


20460 


1654-OOT) 


A9Qtl 


1650.0071 


7 




TRAHSISTOR HPH St POPSOftx. FT*200 "h2 


26400 


1654-0071 


A9Q12 


1650-0071 


7 




transistor HPH SI PD*3«0"h FTpSORhhZ 


26460 


1654-0071 


»90l J 


1650-0071 


7 




transistor NPN SI PDajoo^N FTbZOO^hZ 


26460 


1654-0071 




1650-0226 


4 




TRAHSISTOR NPN ZNRISA SI T0.|0 POrSOOMh 


I1SS6 


2NB364 


>90lS 


1653-0010 


2 




TRANSISTOR PNP SI TO-lO POftibO**!* 


26400 


ISSS'DOI 0 


A9Qt« 


1650 -0071 


7 




transistor NPN SI POaSOOHR FTrIOOHmI 


26460 


ISSS.OOTI 


I9Q19 


t6$a*0O7l 


7 




transistor NPN SI PO*300n» FTpEOOHhI 


26460 


ISS0.007I 


A9Q1« 


1650-0071 


7 




transistor NPN SI POA300NM FT8200NHZ 


26460 


IS39«007I 


• 90i9 


|653*00i0 


2 




TRANSISTOR PNR $1 T0*i6 P0 i|60nn 


26460 


iBS3>ei>|P 


t9»l 


2100-0560 


7 


t 


R18IST0R-TR»(I SOON lOS c TOP-40J 1«TRN 


26460 


2100-0560 


aqRj 


jioo-otoa 


0 


1 


RESISTOR.VAR N/SN SN tOS LIN SPST.NO 


26460 


2100*0640 




0696-5159 


9 


2 


resistor in «5x «257r F TC»0»-I00 


26460 


0696-5159 


>9Ra 


0696-0055 


2 


2 


RESISTOR IN .2Ss .I25R F TC*S*.|SO 


03666 


pNEss.i/e.ro.iooi'C 


«9R5 


0696-5132 


8 


2 


RESISTOR PPON .SS .25* F TC«0*.|00 


26060 


0696-5132 


49Rb 


0757-0271 


2 


2 


Resistor i2Rn is .i2Sm f tc«ot>ioo 


24546 


C4-t/e-T0-t243-p 


A9»7 


0696-06bl 


0 


1 


RESISTOR II, UK .2SS ,12S>< F TCRO..IOO 


26400 


0696-6661 


A9R6 


069P.5SS? 


0 




RESISTOR 990K ,25m F TC904-100 


26060 


0098.SI32 




0696-5131 


7 


2 


RESISTOR 900N ,ss .25N F TCNO..ISO 


l»TPI 


RF52Cl/o-T0-9003*O 


>901 1 


0696-6659 


6 


1 


RESISTOR 127K ,25« •t25w F TC«Of-tOO 


ZSrBO 


0696-6659 


A9R|? 


0696-5131 


7 




RESISTOR 900R ,9% •25P F TC^Of-IOO 


l*TOI 


"732C|/a.T0. 9001.0 


A9RI J 


0757-0030 


9 




RC8I8TOP 2»21k i% ,125n p TC»Of-100 


2454% 


CO-l/6-rO-2ill-F 


• 9Ria 


oa9a.3iso 


6 


I 


RESISTOR 2.I7K is ,12SH F TOOt.lOO 


24546 


C4-1/6.T0-2371-F 


A9R19 


0696-5159 


9 




RESISTOR |M ,SS .2SH F TC>0«.|00 


26000 


0696-5159 


19A|» 


0757-0620 


1 


1 


RESISTOR 2N IS .So F TCoOfloO 


26400 


0757.0024 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




068a«ioai 


1 




BCaisTon looK toi ,*Sh fc tc«>««o/**»« 


01121 


C01OOI 




8696«5561 


7 


2 


92818709 13.70 It »t259 P TC660*t60 


24546 


C4*t/0*TO*ll72*P 


A9R1Q 


0698.3561 


7 




BcaisroB ti.TK t< .I2SM * tc*oa>ioo 


2s$ab 


C*.l/e.T0.1}Ti>F 


49R2I 


0698 .0073 


6 




9C3I8T09 6.06R It •125m r TC«O**l00 


20506 


CO*|/0*TO*0O6I*P 




07«r*0902 


9 




BtaiSTOB t0> l< .USN f TCOfloO 


2«5«6 


CO*1/0*TO»1OO2*P 




069e*U42t 


6 


2 


nauTOB *«* It ,i*»" r Tc»((».io(i 


2*5*0 


C*.l/*.T*.a**R.F 




0k*e.JI93 


T 




f)(St»T0B tOK .rst .I21 m f tc*o*-so 


isoeo 


06»S>)|«} 




06*e«k6«i 


3 


1 


91616709 t«l53R »25t •125* P 7C»0**50 


20000 


***••6*6# 




0696*afle6 


5 




BC9IST0B 2 «.«K It .util r rc*ot»ioo 


2*5*6 


C«*t/6.T0»I4*I>F 




0698«3S82 


6 




oesisTOB j.o«K It F rc*o*»ioo 


20506 


C*.|/6.T*.Sa*l>F 


A9fl2f> 


0T57.0«0l 


6 




RCSISTOB 200 It .IZS" * rc«o*.ioo 


20506 


C«>|/S.T0.?O|.F 


49*929 


0698.0060 


7 


1 


RESISTOR SOT It .|2*« F TC«O*>l»0 


20506 


CO»1/0.TO*8OTO*F 


*9»JJ 


06aA.|OA| 


1 




RESISTOR lOO* tot .2SR FC TCR>aoo/*BOO 


01121 


CSlOOl 


a9R|? 


0757.0000 


5 




RC616T09 18,2k 11 •125M f TC«0«*100 


20506 


CO.ir0*TO»ia2i*F 


A9»iJ 


oteA.uToi 


6 




R16I8T09 U7 lOt ,25M PC TC**009/^500 


01121 


CSOTOI 


«99)U 


0757 . 0097 


6 




9E6I6T0P 200 It ,|25N P TCoO^.lOO 


20506 


C«.|/6.To.r*|.F 


49H3S 


0698.1068 


3 




9t6|6T09 042 IS .125 m P T€*9^*100 


20506 


C0.|/6.T6*o22R*P 


*9P>6 


ObAo-IOOl 


t 




9E8I6T09 1004 let .259 PC TCo*000/«600 


01 12| 


cstooi 


49M4T 


0757.UO02 


9 




RCaiSTOR IQK It ,t25w p TCoO^-lOO 


24546 


CO*|P0*TO*IOO2*P 


A9H}9 


075T.0276 


9 


2 


9E818T0R 1.78K tt ,125^ P TCoo«*l00 


20506 


C*>I/S.T*.|T«I>F 


49^39 


0696*6760 


4 


t 


RESISTOR 5.02K .2S» .US" F TC»0»-50 


20400 


O69e»670O 


*«aao 


0680.1 A0| 


t 




9E8I8T0R lOOK lot «25 n PC TC*.400/f600 


*1121 


CBlOOl 


49ft0| 


0696.6823 


6 


1 


RESISTOR 2.6IK ,25X ,|25m P TC«04*100 


19701 


NFacl/S-T».26ll-C 


49Rt»? 


0696.0073 


a 




RESISTOR 6.064 U .US" P TC*Oo*lOO 


20506 


CO*l/8*TO*0O6t*P 


aQoa) 


0698.3095 


2 




RE818T0R 866 It .l25w P TC«0»*I00 


20506 


C*>t/8.T0.S*6R>F 


49»aa 


0757.0020 


7 


! 


REsISTOR 1.1" It .125* F tCao*-IOO 


20506 


ca»i/e.TO*iioi*p 


A9^9S 


O/St-O®"* 


9 




RESISTOR lOK It .125*1 P TC«0^*IOO 


20506 


CO*1/6»TO*1002*P 


49996 


0757-0002 


9 




RESISTOR IQK IS .1256 P TC«0«*I00 


20506 


CO.t/a.T0*)062*P 


A999T 


0698.3150 


0 


\ 


RESISTOR o^22K ft .125 m P TC*6**100 


20506 


ca.|/e*T0*o22i*P 


A9Rae 


0757*0007 


6 




RESISTOR 200 It .I2S" F TCRO.-lOO 


20506 


Ce»|/B»T0*201*P 


*9909 


0698.0083 


0 




RESISTOR 16. 7K it .I25** P TC*Ot*100 


20506 


CO.1/6.TO*1072*P 


49RS0 


0643-1025 


0 




RESISTOR IK St .25" FC TC"*«00/*600 


01121 


CB1025 


*9951 


0696.0021 


6 




RESISTOR 211* It .12SM F TC"0.-tOO 


20506 


CO.i/e*T0*209R*P 


10952 


0640.1001 


1 




RESISTOR lOOK lot •259 PC TCa-OOG/^SOO 


01 121 


CBlOOl 


«9hS5 


0757.0276 


9 




RESISTOR 1.T6K |t •1259 P TC90**100 


20506 


CO.|/6.To*176|*P 


*095tt 


0757.QO07 


6 




RESISTOR 200 It .I2SH F TC"0.-I0II 


20506 


C*-l/e.T*.10|.F 


499SS 


0698.3327 


9 


\ 


RESISTOR S»92K .5S •USN P TC«0»*tOO 


03000 


RRE5S. 1/6*10-3921*0 


49956 


0698. o5}4 


2 


1 


RESISTOR 137k t« ,125 m P TCmO«.10O 


20506 


C0*|/6.TO*1373*P 


*9P5T 


0696.009? 


t 


1 


RESISTOR 32.0K u .1259 P TCoOflOO 


20506 


CO.i/e»T0*12O2*P 


4995* 


0»««.<IOSS 


2 




RESISTOR IK •251 .1259 P TC»O0*1OO 


03000 


R9e55*l/6*T0*1001*C 


»«»5» 


0698*3097 


4 




RESISTOR 6«OOR |t .US" P TCo0**100 


20506 


C*-1/8.T0»60«R-F 


• 9961 


0696.0088 


5 




RCsISTOR 26.TK tt •125 m P fCao«*100 


20546 


ca-i/e.t**l*T2.F 


aOft&P 


0696.7017 


b 


1 


RESISTOR 69,8k .258 •1259 P TC«0»»100 


1*701 


mPOCI/B*TO*69B2*C 


• 9965 


0757. o«07 


6 




RESISTOR 200 It .125" F TC"O..IOO 


20506 


Co.|/6*T0*2O1*P 


*996(1 


0757.0002 


9 




RESISTOR 104 It .1259 P TC«0^*100 


20546 


Ce*l/e*T0*1002*P 


aaBas 


0757.0161 


9 




RESISTOR 604 it .12510 P TC90^*100 


20506 


C4>l/S.To.bO**«F 


49966 


0696.0022 


7 


1 


REsIsTRR t,2T« li .I2S« F tC"O.>I00 


20506 


Ca.|/e.TO.UTl-F 


*»B6T 


ejST-OiSJ 


0 




RESISTOR 20 It .1259 P tCo6^-IOO 


20506 


CO*1/6*TO*2001*P 


49966 


0757.0976 


0 


2 


RESISTOR I50R 2t .1259 P TCb0**I00 


20506 


C0.1/6.TO*1502*C 


*9969 


0696.4202 


1 


2 


RESISTOR 6.87k it .125# p TC«04*100 


20506 


CO*l/e.T0*B6Tl*p 


a997| 


0757.0036 


3 




Resistor s.ur it ,1259 p Tcoct*ioo 


20506 


CO.l/6*T0»5ltl*p 


4997? 


0757-0263 


6 




RESISTOR 2K It .1259 P TCo0«*100 


20506 


CO»i/e*T0*200l*P 


4997S 


0698*4202 


1 




RESISTOR 6.6TK it .1259 P TCo04*t00 


20506 


CO*i/6*T0*S6TI*F 


*9974 


0757.0976 


(I 




RESISTOR 150K 2t .1259 P TCrO**IOO 


20506 


Ca.|/S.TO»IS*t>B 


49975 


0757.9053 


2 




RESISTOR 30.1* It .125" F TCeOflOO 


20506 


C*.l/S.Tg>3oU>F 


49976 


0757.0030 


s 




RESISTOR 5. 11* It ,I2»" F TCro*«IOO 


20506 


C«.|/S.ro>S|tl>F 


49977 


0757*0030 


3 




RESISTOR 5.11R tt ,1259 P TC«Of*lOO 


2«506 


CO*l/6.T0»5lll*P 


4QP76 


0603*1025 


9 




RESISTOR IK St .259 PC TC9*O06 /a600 


OIUI 


CBIOIS 


49979 


0757*0030 


9 




RESISTOR 3.65R it *1259 P TCoO^^lOO 


20506 


C0*t/6*TO»I6SI*P 


49fl6t 


0696*3037 


2 


3 


RESISTOR lil It ,125" F TCROF.IOO 


20506 


Ctt>l/B.TD.I33R»F 


*9982 


0696*3037 


2 




RESISTOR 133 It .125" F TCB**«I«* 


2»»*6 


ce*t/6*ro*l33R*P 


4990S 


0696*3037 


2 




RESISTOR 133 It .U5" F TCRO..IOO 


20506 


C*»l/e.T0-l33*»F 


49989 


0757*0404 


3 


4 


RESISTOR 130 It .|25 r F TCROf-IOO 


20506 


CO*1/6.TO*13I*P 


<BR9S 


0T3T>0®«a 


3 




RESISTOR 130 It .U5" F TCRO*.|0» 


20506 


C*»I/B.TB.|31oF 


49986 


0757-0000 


3 




RESISTOR 130 It ,t25w P TC«0«*100 


20506 


Ca.|/e.T»-l3I*F 


49R97 


0757.0400 


3 




rEsistor 130 It .i25n r rC"ot.ioo 


20506 


CO.I/S.TO'ISI'F 


A9BSS 


0606*3006 


3 


1 


RESISTOR 3S3 It ,1259 P TCrO^-IPO 


20506 


CO*|/6*T0*3b3R*P 


49989 


0757-0030 


3 




RESISTOR 5,11* It .125" F TC"0.*IO0 


20506 


C0.1/B.TO*Slll*P 


4999| 


0757*6161 


9 




RESISTOR 600 Ik .1259 P TC»0«*100 


20506 


C0*|/B*TO*600R*P 


*999? 


0696.0001 


0 




RESISTOR 3.70K IS ,1259 P TCRO«*tPO 


20506 


CO.|/6*TO»370|*P 


*9999 


069S.A020 




1 


RESISTOR 9.53K tt •S25M P TC*0«*100 


20506 


C*.UB.T*.*S3|.F 


49990 


0757*0455 


0 


3 


RESISTOR 3.92k |t •1259 p TC«0^*100 


20506 


CO*|/S*TO*39il*p 


*9995 


0757*0161 


9 




RESISTOR 600 tt ,1259 P TC«0^*1S0 


20506 


Ca-I/I.T0.60**.F 


4999b 


0757.0035 


0 




RESISTOR 3,92k tt «S259 p TC«0»*I00 


29506 


C0*l/a»T0*l921*P 


49997 


0757*0260 


3 




RESISTOR IK It .1259 P TC«0^*t00 


20506 


CO*l/6»T0*1001*P 
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Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


o n 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Altai 


4SS90-6653I 


3 


■ 


a0*«0 49SCMBL7-N1CH VOCtfcGC P0<*E9 8UPPL7 


26459 


03560-66511 


AltAlCl 


MSo^OftSO 


6 




c»p»ci7ob-ho i«»opr «»o-jo» i«vec CE« 


H! : M ■ 


0150*0050 


AtlAtC? 


OlSO-OftU 


3 




CAPICITOP.PIO ,01UP ♦*20l 18VDC Ct® 




CU2}>U2JtO>'«S)S 


tIMiCt 


oiso.ool? 


3 




CAPACITOfi*FlD ,01U^ ♦*80t l*V0C CC» 




C083At02J103PS36 


4 1 1 Ce 


0100«300A 


4 




CAPACItOP*PXO 4700^7 ♦•203 4«V0C Ct9 


B V ; n 


0tO0a300B 


Altaic^ 


016V360S 


4 




CaPaCIT0B-P*0 47009^ ••203 4HV0C CC* 


K i 1 i jl 


0160*3006 


allAlCb 


0l6O«30f*A 


4 




CA9aC170R*M0 470097 ♦•203 4<V0C C£» 


26460 


0160*3006 


Al UIC01 


1901*0033 


2 




OIOOE-CEN P49 180V 200M4 00*7 


26060 


|901«00)) 


»h»icb2 


1901*0033 






OIOOE*CeN P9P 180V 200^4 DO-7 


26060 


IROI-OO) 


At lAtCQ3 


1991.0033 


2 




DIOOE-OtN POP 180V 200 »*a 00*7 


26060 


1901*0033 


Al 1 AfCpe 


1901*0033 


2 




0100E*&tN POP 180V 200**A D0*7 


26060 


|R0t-00)) 


AltAlCbS 


1901-0301 


5 




OIOOC-HV BCC7 T.Sav I0»A 250^9 


26OB0 


1901*0341 


AlUlRl 


0757-0O6S 


6 




»tSIS)0» 10»< II .I*5w r tc»0*»IOO 


24546 


CR.1/S.T0.100).R 




?10C*335S 


3 


1 


0€S|3T0B*TOM0 |V ?03 C 8I0E-A0J j-TOM 


26080 


2100*3356 


A| lAHa 


06P3-1533 


6 


1 


9C3IST0R 15* 53 ,85p rc TCo-oOO/tlOO 


01181 


CBiS)S 




0663*330? 


0 


i 


06318T0P 330* 53 *25* PC 7C»-800/*900 


0112) 


CB1145 


Al !*? 


OS?PO*66S32 


0 


1 


80AO0 A53E“6tT-MlGH VOLTAGE POpE« sJpPLT 
COOES NOT INCLUDE A11A2T1) 


2 Bo 8 o 


03560-66538 


AitaPCi 


0160*3659 


3 


2 


CaPacITOo-Fkc 560PP ♦•203 6KV0C CE« 




0160-3659 




016C-3*^» 


3 




CAPACJTOO.FAO 560^7 ♦•2011 67V0C CtB 




OlbO-3659 


AllA?C3 


0150*001? 


S 




CAPaCITOP-FVO ,01U7 ♦•203 l^vVOC C£9 




C083AI08J103MSS6 


A11A?C0 


0160*3007 


3 


1 


CAPACITU4-7X0 aT00F7 4*203 4*VDC CE» 




0160*3007 


Al IA?C% 


0|60*?5Utt 


t 


1 


CAPaCITOP-FVO 270PP •*103 luvOC CE» 


K i 1 i il 


0160*2544 


Al lA?CflI 


19o?*3?37 


6 


1 


BIOOE-ZMB «*v 5* 00»)5 Tc»*,0T)J 


26060 


|R02-)»)T 




|9c?*30?a 


7 


2 


DJ0DE*2N4 loov 53 00.7 POp.pp TCp4,0633 


26060 


|R02-)(I2S 


Al lAPCPi 


t9n2*3«28 


7 




DIODE-ZNP 109V 53 DO-7 PDv.Ua TC*4,0833 


28tt80 


1902-3026 


Al 1A?CQ« 


1901*0033 


2 




OIOPE-OEN PPP 180V 200^»A QO-7 


26080 


1901*0033 


Al1A^C0S 


1901.0033 






010DE*GEN PQP 180V 200**A 00*7 


28480 


iRoi- 00 )) 




t«01 .00)) 


2 




OIOOE-GEN PPP 180V 200^A 00*7 


26 o 6 o 


1901.00)) 


All A2H) 


0693.6725 


2 


2 


rEsIstqr 4,7k 53 *25m 7C rC«-400/47oO 


B ' ! B 


CBtt725 




0663* 1065 


7 


1 


RESISTOR 10** 53 .85** 7C TC«-9oo/^l 100 




CSiooS 




0663*1055 


5 


1 


RESISTOR t** S3 .25» 7C TCp-800/49oo 




CB1055 


Al 1A2H0 


ObOS.aT?? 


2 




«ESIST0» 0,T« S* ,^S<I Be IC».*IOO/»700 




C64725 


AllA^fl^ 


0e67-?75l 


6 


1 


RESISTOR 2.7** 103 .56 CC TCpO«1000 


OMll 


EB8T51 


AI1A?N6 

A11A2T1 


0606-6027 

9100-3440 


0 


1 


RESISTOR 26M lot IK C TCa0**2S0 
HV TRANSFORMER 


28 o 6 o 


0SrS.S(I2T 


A|3 


03560*6651 3 


1 


1 


BOApD A83E»*eLr*oEFL£CTlON 


26460 


03560*66911 


A|3Cl 


0160*0166 


1 


1 


CAPACXT0R*F|0 ,|UF ♦•103 200VDC POLvE 


28460 


0160-0166 


Ai3C? 


0160-0291 


3 


8 


CAPACXTOR-FxO iuF4*103 95vDC 7A 


56869 


15001093901942 


A13C3 


01*0-0291 


3 




CAPACITOR-FXO 1UF4-103 35VDC TA 


56869 


15001053903542 


Ai3C»l 


1901*00(10 


n 


1? 


OIOOE*SkITChING 30V 50**A 2NS 00*35 


26«6o 


190I.O0R0 


A|3CP? 


1901*0040 


1 




OIOOC-SkITCkING 30V 50M« 2nS OC-95 


26480 


|90t-0040 


A13CP3 


1901*0040 


1 




DIOOE-SNITCHING 30V SONA 2NS DO-35 


26460 


|90I>00R0 


A] 3CR« 


19C1.0040 


D 




OIODE-SkITChIng 3oV 5o»*a 2N8 00*35 


26460 


|9o|.ooR0 


Al33l 


1 554*0074 


1 




TRANSISTOR NPN $1 POpjiomr FTb100^h2 


04711 


2N55SI 


A133? 


1654*0474 


D 




transistor NPN SI Pt>4310**K FTpIOOMkZ 


04713 


2N555I 


*1333 


1854*007(1 


a 




transistor NPN si PDaStONN FTaU0**H2 


04713 


2N5S5} 


>1)3(1 


t654.o«74 


4 




transistor NPN SI RDa3lo*^N TTaioO^NZ 


0«TJ) 


2RS?5l 


A133S 


1850*0071 


H 




transistor NPN SI POP300MR FT4200MHZ 


iSgso 


|654*OOT1 


*1336 


lH5o*0O7t 


7 




transistor NPN SI PO*3O0mn PT*200mhZ 


28460 


1654-0071 


*1337 


1 854*0474 


4 




TRtNSlSroll NPN si PO>)10«M BTPIOOMHl 


04711 


2N5SS1 


»1)3« 


|854*047tt 


4 




transistor NRN St R0a3i6'4vi FTbioo**nZ 


04711 


2N555) 


*1339 


1854*0474 


4 




TB»pS1S|0B mbn si PObSIO^x Pt»IOO"hi 


04711 


2N5S5I 


A133M 


1854*0474 


B 




transistor NPN St RDa3109M RTbIOOMhZ 


04711 


2N5S5I 


•i)3tr 


1854*0071 






transistor nPN si P0436D*an PTp200Wn2 


26060 


1650*0071 


•|)3l) 


1854-0071 


B 




TRANSISTOR NPN St PDp3O0'*8 FTb200NmZ 


26060 


ISSR.OOTI 


»l)"l 


2100*0556 


H 


2 


RESISTOR-TRMR 2pK 101 C T0P*AD7 |*TRN 


26060 


2100. OSSS 


A13A? 


2100*3252 


6 


2 


RE8IST0H*TRPR 5k 103 C TUP-ADJ 1-TRN 


26060 


2100*3292 


*1 39J 


2100*3253 


7 


t 


RtSlSTOR.TRUB sox «R» C IOB-*DJ l-TBN 


86060 


2109*3253 


*1 sa« 


2100*3258 


6 




RCSISTOR-TRMR 5k 103 C TOP-ADJ 1*TRN 


86460 


2100*3292 


*139? 


2100-0558 


9 




RESISTOR-TRMP 20" 103 C TOP-ADJ 1*TRN 


26460 


2100*0556 


A|396 


075T-o«69 


0 


6 


RESISTOR 150 K It .I2SM 7 TCaOa -100 


B ■ 1 ! B 


Ca.|/e*T0*150l*7 


A|397 


0757-0469 


0 




RESISTOR I56K 13 ,I85n 7 TCpOp-IOO 


B! : - : B 


Ca.|/S.TO.ISO)>F 


Ai joe 


0757*0465 


6 




resistor 106K t3 ,129" 7 TCao«*i06 




CO.w8*T0*10O3-F 


*1399 


0757*0400 


7 


5 


RESISTOR T.Sk l» ,l?5x P TC»0».|00 


^ B 


eo>i/s.TO>TSDi.r 


•ij«ii 


07ST-od«? 


9 


10 


RESISTOR io7 13 .1258 F TCb04*100 


Bl^!9 


Ca*l/S-To» 1002 >p 


»D»>i 


0757*0440 


7 




RESISTOR T.SK Is .USK P TC>0».|00 


80546 


co.i/s.to.tsoi-f 


»i)-(i J 


0797*6469 


0 




RESISTOR 199K 13 .125" F TC*0p-10O 


2454* 


Ca.l/8*T0-15O3*F 


*13910 


0757*0490 


5 


1 


RESISTOR 8.2|7 13 .1858 F TC4PP*100 


84506 


C«.t/B.T0.22U.P 


At39rS 


0757*0429 


8 


1 


RESISTOR 1.82k |3 •t25w F TC404*100 


80546 


C0*W6*T0*1681*F 


A|39l6 


0757*0469 


0 




RESISTOR 1508 k ,|85p F TCpOp*IOO 


84506 


C4*l/6*T0*1503*F 





4/85 



See introduction to this section for orcierinfj information 
♦Indicates factory selected value 



6-29 



















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont’d). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


•l J»t7 


064B.1KSI 


8 


i 


RE9I8TOO 16.58 IS »125N 8 TC«0O*t00 


295R6 


C«.t/8.T0-l6S2.f 




0698.4035 


2 


4 


RCSiatOR 2.49 k It »125 n F TC40^-I00 


29590 


C9.1/8-T0-299J-F 


*1 


069aoUUS5 


2 




9ESIS70B 2.99l< u ,lii» r 7C«e*.ll)0 


29596 


C9-i/s*ro»299s»r 




07S7«0069 


0 




RC91ST09 ISOK It .I25w 8 TCeO»«^100 


29590 


C«.|/6.TO-I50>"F 




0757»0069 


0 




ReSlSTQR ISOK It .I25W 8 TC40«*100 


29590 


CM-1/O-T0-1503-F 


•ij’ji 


0757.0«65 


0 




RESISTOR lOOK It .I2SW f TC40**100 


29546 


C9*l/8-TD-l 003-F 




O757*ooao 


7 




DCStSTOR T.S< 11 ,U$<n f 7Ci8*«tO0 


29596 


c«.i/b.to.tsoi>f 




0757.0942 


9 




RESISTOR |0« It .I2SM ' TCaOT.tOO 


29590 


CU.l/B.TO.tSOi.r 




C757*0««0 


7 




RESISTOR 7.5« U ,12Sn » TC‘Ot.100 


29500 


CR.l/S.TO.rSOlKF 




0757«o06^ 


0 




RESISTOR ISOK It .125** f TC»0»*100 


29596 


CR.l/e.TO.|SSS»R 




0757.0969 


0 




RESISTOR 150« It .lESn f TOO*. 100 


29506 


CR.l/B.TO.tSOl.l' 


*1 


o;S7-oim« 


0 


3 


RESISTOR 20K It .I2Sw F Tc»0»-I00 


20500 


C9-t/e-TO*2002*p 




rj69A»3ueu 


9 


! 


RESISTOR 0.05* it *1256 8 IC»0^*100 


29590 


C9*l/8-T0-665l»F 




069a.oaPi 


6 




RESISTOR 10. Sf It .ieSl> F rCaOF.lOO 


29590 


C9-t/8-T0«1652-F 




069e«9035 


2 




RESISTOR 2,49k It ,125« F TC»0^*100 


29590 


C9-k/8-T0-299l-F 


ai503« 


0698.9035 


2 




RESISTOR 2,49k 11 .125k f TC«04.|00 


29590 


C<.|/e.TO.iRRl-F 


AI3*»3^ 


0757.0«67 


e 


3 


RESISTOR )2lK It «125*> ' TC»0«-t00 


24940 


C4-t/0-TO-l21i>F 


A13Q30 


0757-0967 


e 




RESISTOR 121K It ,1254 F TC«Oa*IOO 


29596 


CR.|/B.TO.|ill>F 


A13H37 •• 


0767-0401 






RESISTOR 100 1% .125WF 


2B480 


0757^)401 


A13n38 •• 


0757-0401 






RESISTOR 100 1% .t26W F 


264 BO 


0767-0401 


M3R39 *• 


2100-3210 






RESISTOR 10K 1% .125WF 




2100-3210 


Ai3St 


3101-1 102 


0 


1 


SfiTCh-SliOE s»ot ns 


2SU80 


3101«tl62 




1251-3378 


5 


1 


CoNmCCTOB 10-plKf w POST tyre 


SSUBO 


1251«337S 




O35P0. 60539 


0 


1 


BOARD ASSERBLY-BANOrIOTh BrITCH 


2BuBo 


03580*66539 


A 1 UCfl 


Ol'Io.olOT 


6 


1 


CARACITOR-FJiO 2,2U8*«I9| 20VOC TA 


56289 


IS00225X9020A2 


M“CS 


OlBo-0373 


2 


t 


CAPAClTOR-FtD ,09uf*->10t 3SVDC TA 


56289 


ISOBSSOIROSSW 


At<>C6 


0180-1735 


2 


1 


CAPaCITOR-FiO ,22UF»-I0t 35VOC TA 


5»2»R 


150D229K9035A2 


AI«CT 


0180-2050 


0 


1 


CAPaCITOR-FvO ,0e2URp»10X 35V0C ta 


56289 


iSoDSjiiRosstr 


A 


0140-1701 


2 


t 


capacitor-fad 6,6UF«.20t 6V0C tA 


56209 


l50O0a5F000OA2 


A 


0 1 OU-Ol 62 


5 


1 


CAPACITOR.FtO .622UF *-10» 2ODV0C POLtE 


28480 


0100»0t02 




1251-0561 


2 


2 


CONmCTOP 34-PIN F POST TYPE 


28480 


1251-0561 


*t“3) 


1895-0081 


1 


3 


transistor j-fet n-char o-^ooe si 


012«5 


2^5295 


A|0ttl 


0098-3453 


2 


1 


RESISTOR l9oK It ,t25R F TCbOa»1O0 


24590 


C4-l/a*T0*|963-F 


Aib^2 


0696-0488 


$ 


1 


resistor 20,7k |t .I2S» ' TCsOflOO 


29SU6 


CR.|/S.T0.267i.F 


AiOftJ 


0098-3556 


8 


i 


RESISTOR 4.02K tk •t25»* F TC«OA-100 


29500 


C9-t/8*T0*R021*F 


A^cQa 


0096-3519 


1 


2 


resistor 12 , «k It ,12SI* F TC*O».I00 


29S90 


C9.)/S.To*1292*F 


Ai«:»5 


9096-3228 


9 


0 


RESISTOR 49.9k tt ,1256 F TCe0A«)00 


26480 


0098-3228 


A 1 <lt»b 


0757-0473 


0 


1 


rEsIbTOP 22IK It .12S» F tCbOa-100 


29540 


C«.|/S.T0.2EI3.r 


Aj«!l7 


008«*1051 


3 


1 


RESISTOR i** lot .254 FC TC**8oO^*9oo 


Oltit 


C81051 


A } (iQB 


008U-22SI 


T 


1 


PtSlOTCP a,2»* lot ,25»t FC TC«-9oO/-l IPO 


0)121 


C62251 


A 


0080-1091 


1 


1 


RESISTOR tOOK lot .2Sn FC TCa-ROO/FBOO 


01121 


CB1091 


A |A9tO 


0680.3901 


u 


1 


RESISTOR S90K lot ,25W FC TCa-SOO/AROO 


0U21 


CB394| 


AfAQl 1 


0098.5102 


2 


\ 


resistor 1 * 2 w lot .ES* FC rCP-90O/*l too 


0)121 


C81251 




0698-0443 


2 


1 


RESISTOR 4.53K it ,1254 F TCepA.loo 


29590 


CO*|/S*ro*«5ll»F 




0757-0450 


3 


1 


9ESISTQR 33.2K tt ,t25« F rCeOt-lOO 


29596 


C9.|/e-T0-n22>F 


AtOQta 


0096-4506 


6 


1 


RESISTOR TI.2K it ,I2S« F TC>0«.100 


29500 


C9*1/8*T0»7322*F 


•|0St5 


0698.3059 


B 


\ 


RESISTOR 383K tt ,12 Sn F rc*0A»100 


20480 


0098*3959 


»1«9)0 


0096.4524 


0 


3 


RESISTOR i7l|K tt I25K F TC«oT.tOO 


29506 


CU.|/e.To.l7ll}.F 


J 


0757.0442 


9 




rEsxstop ioK It ,1256 8 rc«OA-i66 


29506 


CR.iyS.TO.IOOS.F 


Ajoeid 


0698-3991 


8 


1 


RESISTOR 2lS It ,t2Si. F TC*0.*IOO 


29506 


C9*l/6*T0*2tfR*F 


A 1 ORt 9 


0098-4427 


2 


1 


RESISTOR 1,0SK tt ,125 m F TCbOa-100 


29546 


CO*i/8-T0*I651*F 


A|aR?U 


0098-45)1 


5 


3 


RESISTOR Bo. OK tt *l25ft F TCb0«*100 


29540 


C4*1/8*T0*8662*F 




0757-0456 


5 


? 


RESISTOR U1.2K ,125»i F TCK0..100 


24546 


C9*1/8*T0*4322*F 


Al99?^ 


0757-0400 


3 


1 


RESISTOR tSs tt .12Sn F TC*0»IOO 


29506 


C«.|/B.rs.l50i-F 




06*f-o511 


5 




RESISTOR 8o,6K ft •I25M F T€PO»*tOO 


20590 


Ca*i/B»rO*8062*F 


•lOQji 


0096-4500 


2 


2 


resistor 57. 6K It .125. f TCR0..100 


20596 


CR.l/B.rS.B7«2.F 


Ma«]3 


0757*0450 


S 




RESISTOR 03.2K It .1259 F TCpOa-180 


29596 


C9*t/B*T0»RS22»F 


11043(1 


0757-0123 


3 


1 


RESISTOR l«.8« It ,I25« F Tc>Ot>tOO 


2SRS0 


07J7.0UJ 


»)«»>* 


0698. }U5« 


4 




RESISTOR 26t« It ,125« F TCkOf.IOO 


20500 


CR.|/B.r».<6i).r 


* t«9S6 


0757*0966 


9 




RESISTOR ISOK t, ,125 k F TC«0*.|«0 


29500 


C9*|/8»T0»U0)*F 




0096*7802 


3 




RESISTOR 523K tt ,I2 Sk F TCk0*-100 


28460 


0698*7802 


AtaQSS 


0757-0272 


3 


t 


RESISTOR 52,3K |t ,l25*i F TCvoy-100 


29540 


C9*|/8*To*5212*F 


A10Q)9 


0096-4502 


4 


1 


resistor 09. 9k It ,t25H F tOSf.IOO 


24500 


CR.|/B.TI>.*RR<>r 


«ia9o| 


C69B.J2IS 


4 


1 


RESISTOR «99k It .I259 F TCb0f*100 


2B480 


esRB.jils 


Aia4o2 


0096-3226 


9 




REsISTOb «9,9K It ,125k F tCkOf.IOS 


28480 


0698-3228 


A|fl9ttS 


0698-3279 


0 


2 


RESISTOR 4,99* It ,125 m F rC60*-100 


2459b 


C9-1/8-T0*4991*F 


Aia9ti0 


0698-4520 


0 




RESISTOR 174K It ,l29i* F TC«0«>100 


29506 


C9*1/B.TO*1703*F 


AIo96° 


0TS7-0u27 


0 


1 


RESISTOR I.5K It ,I25M F TCkOk.IOO 


Ersrs 


Cu-l/B-T0*l50l-F 




03580-01901 




1 


SNITCH assembly 


2SRS0 


03560*61901 


*1«9? 


03560-01907 


7 


1 


Snitch assehbly 


2SU8O 


03580*61007 



See inlroiUictii)n to this sertion Tor orUerinu information 
*IndieaLes factory selecU’cl valiii* 





••Use for units that do not contain A40 assembly. A21 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


MS 


03580.66515 


AiSCRl 


1901.0040 


AlSCR? 


ioot.oa«t 


A|SCR4 


199^.0466 


MSCPu 


1 OQU.0467 


A|5C«5 


I9O0.0AB5 


AlSJl 


1251.0561 


AlSj2 


03560*61613 


41531 


1654.0215 


AiS92 


1655.0081 


A|53S 


1655.0061 


At53e 


1653-0036 


A|S4| 


0696. T 802 


4154? 


075T-0403 


A|543 


0757-0410 


4|540 


0757.1)161 


41595 


0757-0274 


A} SRb 


0757.0271 


41547 


0696-5497 


4 j54R 


0757.0444 


41549 


0757-0453 


4|5R|0 


0696-3572 


*159U 


0757.0467 


415412 


0698.346Q 


415RI5 


0696-3497 


4|54| 0 


0757-0442 


4|5Rl5 


0757-0400 


4|54|6 


0698-5572 


415417 


0698-5572 


4i5BlB 


0757.0442 


4|54|9 


2100-0666 


4l54?0 


0698-3519 


MSR21 


069R.675B 


4|5R?2 


0696-5560 


415423 


0696.5575 


4iS9?4 


0696.6292 


*15495 


0696-5561 


*15430 


0757.0486 


4i543l 


0698.4489 


*15932 


06N4.355I 


4l59Ul 


0696.()524 


4i5RU2 


0690.3055 


4l59«3 


069A.4500 


415444 


0690.4511 


415950 


0757-0042 


415R51 


0757-0442 


*15953 


0690*3160 


A16R54 


0863-1046 


A15R6S 


0608-7332 


A1SR60 


0698-3446 


415961 


0757*0442 


4|5962 


0696*3557 


415963 


0696 .<iI 23 


415964 


0696.3152 



Description 



Mfr Part Number 




059 eo*bl« 0 S 

o 35 ao- 6 t 4 oe 

St 01 « 0}^4 

t 626 «O 0 tt 3 

ta 26 «eo 4 S 



eoARO AS$eMBtv*swcEP awtrcH 

OlOOe.StxlTCHtNC 30V SOHA ?NS D0.S3 

Oiooe-SCHOTTKV 00*3S 

LtO.VlSIBLt UUM.INt«l«CD IFiJO'^A.HA* 

Lco-vtsiate lum«xnt«imco tr»2o«4A»**Ai 

VCD.VtSXaUE CUM«tNTeaooUCD ireSOHA.Mlx 

CONnECTOP )A«PtN r POST TYPE 
CABie A$$CM8LV 

transistor NPN SX PD» 350Mn fT»JpOMHl 

transistor 3 «FET N»Chan o*^ode si 
transistor 3 *PCT N*ChAN D-MOOt SI 
transistor RNP si P 0»310MN AT•^50MHZ 

resistor S 23P \% ,125)* P TC>0»*IOO 
RESISTOR 121 t% »i 2 Sn F TCeS«*100 
RESISTOR 301 U •129»» ^ TC"0»«JP0 
RESISTOR SOW U .l28l^ F TCRa**iaS 
RESISTOR l,2l»^ IS ,I2SN F TC»0**100 

RESISTOR 3,0)K \% »t25M F TC«0^»IO0 
RESISTOR O.ORA It •US* F TC*0^»lOO 
RESISTOR 12,1K U •I2 SN F TCr 0^*I00 
RESISTOR 30«1«( IS •l2Sw F TCeP^^lPO 
RESISTOR 60.RK |S .IBSN F TCeO*»IOO 

RESISTOR |2iK |i ,12SR F TC«0«»|00 
rEsIsTOv R 0.2K IS .I2SN F TCeoe»lOO 
RESISTOR 0*ORA It «l25n F TCeO*»tOO 
RESISTOR lOR IS .l25i" F TCROt-lOO 
RESISTOR 12,|R It •IBS** F TCaoe^tOO 

RESISTOR 12.5R .Sf •I2 SN F TCrO»*IOO 
RESISTOR 12 *Sk »St .lESli F TCROftOO 
RESISTOR lOR U vUSP F TC*0*-IOO 
RESIST0R*VAR CONTROL, CC lOK lOt LIN 
RESISTOR 12«RR It *125^ F TC«0**IO0 

RESISTOR 12, 5R ,5t .I2S»* F TC»0**SO 
RESISTOR 2SR ,9t .!29»< F TC*0»*t00 
RESISTOR SOU «9t .USn F TCbOy-IOO 
RESISTOR 125" ,5t .l25 « F TCRq^.IOO 
RESISTOR 250K ,5t •125 m A TC> 0«»100 

RESISTOR 7SS" ft •125" F TC«0«*|00 
RESISTOR 2SK 1% •l25i« F TCiO«*IOO 
RESISTOR 3»3^ lOt »25 m FC TC»» 900 /a 1 ISO 
RESISTOR ITRK Ik ,125R F TC«0e«IOp 
resistor 261" It .SESn F tCbO»*IOO 

resistor 9T,6N It .ISSm F tCb 07»100 
RESISTOR ea»SA It •I25 N F TCbDa »100 
RESISTOR to" It ,12511 F TC«07»100 
RESISTOR tOF It .USn F TCa0«»100 
RESISTOR 31,6" U .Hit F TCb 0«*100 

RESISTOR toot 5% .126W F 

RESISTOR tM 1% .26W F 

RESISTOR 383 1% .126W F 

RESISTOR tot U ,t25H F TCt0**100 

RESISTOR e06 It .USW F rC*0«»lPR 

RESISTOR oRR It ,125" F TCaOt-lOS 
RESISTOR 3,0 Sk it ,t25n F TCaOe*iao 

SNITCm AsSEm 5 lt*SPRn 
SNITCH ASSEMSLT.mODE 
SnITCh*SL OPOT mXNTR « 5 a I 2SVAC/0C 

IC OP AHP OP TO-99 
ic OP amp op T0*99 





035BO-665SS 

i9oi*ss«o 

hsch»iooi 

5oa2»o6aa 

50a2*855R 

50a2»tt9Be 

1291»05B1 

035B0»aiM3 

2N39Stt 

2N5205 

2N52«5 

ie53«003R 

0696*7B02 
CB»WB.T0»I21R*F 
CR»l/a.TO«30lR»F 
CR»Ua»T0«60RR»F 
C8»| Fa»TO»Ul>*F 

CR»Ue»T0«10M«F 

CR*l/a*T0«60aR»F 

CR-l/a»T0»12l2»F 

ca-t/a»T0*J0i2*F 

c«»i/a«ro*60R2*F 

Cfl»lAe.T0«l2I3»F 
CR.l /8.T0-R822»F 
C0»t/S»TO*6SOR»F 
Ca>t/a»TO»1002*F 
C«»t/a»T 0 *l 212 *F 

CR.t/B»T0*1252*0 

Ca«ua»T0*1252»0 

CR»1/B.TO«1002»F 

2100»0»6a 

CR.l/e*T0«l202«F 

NCo*1/B»T2«I252»0 

C«»l/a*TO»2S02*D 

C4.t/6»T0*9O02*D 

0695»6292 

Mpocl/e»T0*2503*O 

STSTaORBA 

CR«t/a*T0«2602-F 

cesssi 

C8*t/a*T0«l7R3*F 

Ctt*I/B»T0«26l3*F 

C8-1/B-T0-5TA2.F 

C««I/a*TQ»a6B2*F 

CR.|/B.TO*I002*F 

C4*t/B.T0«1002*P 

C«*l/a»T0*3U2«F 

0683-1045 

0698-7332 

0898-3446 

CR»Ue»T0*100<»f 

C4*t/S»T6»a06R«F 

C4»|/a.T0«R99R«F 

C«»I/B>T0-3R6I»F 

o3$eo*6]9et 

635B0»A190B 

3101.6199 



03S69.69536 

0 l 6 o» 0 l 04 

OlAO.OtOU 

0t60*8$Tl 

0160.267? 



0160*0106 

oiao*o3S9 

0160*4532 

0160*0571 



SOARO ASSEM6LY.PCR 

CAPaCITOR.FXO 200UF«T5*10t IBVDC AL 
CAPaCITOR*FXO 200UF«75*10t 16V0 C AL 
CAPaCITOR*FXO , 1 UF «ao*20t 50 VDC cer 
CAPAC 1 TOR*FxO , 0«7UP 4*9t BOVOC POLTC 



CAPACITOR*FxO 60UF4*20t 6VDC TA 
CAPACIT0R*FX0 50UFeT9*l0t 16VDC AL 
CAPACIT0R*PX0 lOOOPF fSOt 50vDC CER 
CAPaCITOR*FXD ,|UF ♦Bo*20t 5pV0C CER 




03900*66936 

3OO20TSoi60Pi 

30D207C0160F2 

0160*4571 

0160*2672 



1900606X000652 

30D9066016C62 

0160*4932 

0160*4971 



See introduction to this section for ordering information 
^Indicates factory selected value 
















Replaceable Parts 



Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


*l6Co3 


0160-4971 


A16C44 


0160-4571 


A16C45 


0160-4571 


M6C»i 


1901.0040 


A16CR3 


1901.0090 


AI6CR9 


I961.00UO 


•16CR9 


|90 1 *0040 


A16CR6 


IVOI.OOUO 


A16CR7 


1901.0040 


MACOlA 


l«0I.O0<>0 


A16C031 


1901.0040 


AI6CB32 


I902-OT7T 


AI6LI 


9100-1644 


Al6L? 


»100.US«1 


AlbJl 


1 A99-0366 


Ai 6Z2 


1X94.0071 


•1631 


1X53.0036 


• ibdo 


1895-0036 


•16^9 


1 893-0036 


A|6R2 


0797.0472 


*1695 


0797.0449 


A|6<4U 


0797.0273 


*|6R9 


0797-0469 


•1*95 


O797.utto9 


• |6R7 


0797-0463 


*|698 


0698.5093 


*1699 


0757. o«57 


AI641U 


0698-3228 


*169} 1 


0797.0U05 


* 16 R |2 


0797.0463 


*16913 


0797.0469 


*16914 


0683-1559 


ft|69|9 


0757.0465 


*16916 


0648.3157 


*16917 


0683-2235 


• |6Rl 6 


0696.3557 


*|69Zi 


0797.0465 


*16922 


0757.0465 


*16923 


0698.3228 


*|6R?a 


0757-0465 


A16R25 


07570442 


A16R36 


0683-1535 


*16939 


0797-0440 


*169)1 


0757-0449 




0797.0415 




06«e.]J8; 


A|69)9 


0698-9673 


•lO’JS 


0690-3279 


*16936 


075T.0«07 


*16RtiO 


0698-3228 


A16901 


0698-7332 


*16R02 


0797.0199 




06«8.7)S2 


*16R«9 


0698-4542 


‘169S0 


0»98-18iS 


*16991 


O7S7-0««i 




2100-3352 


A16R53 


0696-7332 


A18R54 


0757-0442 


•l6JI 


I»a6>00a) 


A16U2 


1828*0759 


*t6Ua 


l«26-Q30* 


A16U9 


1826-0S61 


<|6«t 


o)seo->i »i2 


•|6"J 


03580.61612 


A18J1 


tisi-srao 




Table 6-3. Replaceable Parts (Cont'd). 



Description 



CAPAClTOR«rRD . 

CAPACITOR-FXO .1UF + 
CAPACITOR-FXO .lUF -r 

oiooe«si»iTCHtNc 
0I00e*S<«lTCHtNQ 
oiooe»aNiTCHiN& 
OIOOC«9nITCMlNC 
o2ooe«si«ncMiNs 
oiooe-sxiTCHtNc 
OIOoe«9nlTC"lNC 
Dt00C«8«*ITCHlNG 
OtOoe-lNA IN6I9 



lur ♦ 60 »?OI 90 V 0 C CCR 
K 80-20% 60V0C 
K 80-20% 50V0C 

SOV SOM* DO-SS 

SQV So^* oo»ss 
SQV S«*«a 00 » 1 S 

SOV SON* 1 N 8 DO*)S 
Sov Son* 8 N 9 C> 0 *SS 
SOV SON* |N 8 00*)9 
SOV SON* 8 N 9 D 0 *>s 
SOV Son* iH 9 DO.SS 
6 ,iv S» 00 -T P 0 #* 0 X 



|NpUrTORBr-rM»«LO S» •?0**<*SUC 

XNDuCTORR*.Ch.m|,0 ISoUN iQx ,^90X,Sl.0 
TRAS819T0R J-FeT ;NtfSo2 N»Ch*N 0>NODe 
transistor NPN 9X RO*SOon*» Ma^oONNZ 
TRA^SiaTQP PNP 91 ROnSIOmn rT•^50MMI 

TRANSISTOR RNP Si ROrSIO'’* PT*iS0NHZ 

transistor Rnp $] ROpSIon.* FipZSONhj 



RfSlSTOR ZOOK IX ,IZSn f TcpO^<*IOO 
RESISTOR ZQK \x F TC* 0 «»t 00 

RCSISTOB 3 , OIK tx ,IZS»» F TC» 0 »*I 00 
RCSISTOB lOOX )t ,|ZSN F TCpO»«IOO 
RESISTOR lOOK )k .IZSn F TCpO ^«100 

RESISTOR az.SK tx ♦izsN f Tc*e*«ioo 
RESISTOR o»kZx 1 % .IZSn F TCvOf^tOO 
RESISTOR e 7 ,S« \% ,tZSN f TC»Op*IOO 

RESISTOR aO.QK tX ,IZS»» F TCP 0*’-100 
RESISTOR loOK tx ,U 5 p F TC« 0 *-IOO 

RESISTOR 82, 5A |* ,J25n F TCpo**-IOO 
RESISTOR lOOK IX .'iZSM F TC*0*»tOO 
RESISTOR l.SN 5X ,25i* FC TCa-900/* 1 1 00 
RESISTOR lOOK IX .USn W TC»0«*100 
RESISTOR 19. OK IX ,|2Sn F TCb0«^«100 

RESISTOR Z 2 x SX «? 5 r FC TcR*O 0 O/»SoO 
RESISTOR 806 tt .tSSN F TCaO 4 »lO 0 

RESISTOR lOOK IX .ISSN F TCRO**tOO 
RESISTOR lOOK IX .l 2 Sff P TCp 04-|00 
RESISTOR 09 , 9 K \x .USN F TC«Of *100 
RESISTOR tOOK IX F TCpO^^IOO 

RESISTOR 10K 1% .125W F 
RESISTOR T5K 5% .26W F 

RESISTOR T.SK H .tZSN F TCP 04 *tOO 

RESISTOR sox IX .l 2 Sw F rC« 0 ««tOO 
RESISTOR a 7 S iX ,t 2 S»> F TC« 04 »tOO 

RESISTOR S, 09 F |X ,t 25 N F TC«o 4.|00 
RESISTOr 3 . 9 K tx ,| 2 Sn F tCR 04 * 2 S 
RESISTOR 4 , 99 K tt .l^Sn F TCaO 9 »tO 0 
resistor 200 IK * 129 ^ F TC« 0 »*kOO 
RESISTOR tt 9 , 9 K fX .USi* F TC« 04 *t 00 

resistor in It ,I 25 X F Tcp 04 «IOO 
RESISTOR 21 .SX |X »I 2 Sn F TCp 0««100 
RESISTOR tN tX .tZSx F TCao^.tOO 
resistor * 9 SX tt . 12 Sh F tCR 0 f* 1 OO 
RESISTOR a 9 , 9 X tX »I 29 n F TC»Of *100 

RESISTOR tOx tx *t 2 S*i f Tc« 0 **t 00 
RESISTOR.TRNR |k tot C SIOE«AOJ i»TRN 
RESISTOR 1M t% .12SWF 
RESISTOR 10K 1% t2SW F 

1 C OP *MP CP T 0.99 
IC comparator CP quad |«« 01 P*P 
1 C OP *MF TQ .99 
iC OP AMP 0 P 02 CJ 

cablE assCnBlv 
cable ABSENBLV 

connector 20 «P 1 N w post ttpe 




Mfr Part Number 



OI6O»0BT1 
01 60-4&71 
0160-4571 

t9oi*00O0 

1901-0090 

1901*0090 

)90I»0090 

1901-0090 

1901-0000 

1901-0000 

1901-0000 

1NS2B 

9100-1600 

9100-0SO1 

2NP592 

lS9a»ooTl 

ies]*oo3* 

1893-0036 

1893-0036 



C«.|28-T0*2003»F 

Cu.t/8«To*2002*F 

C9-WB.T0-30U-F 

CO-I/8-T0-I003-F 

Cu»W8»To-1003-F 

Ca.t/a.To*8292«F 
CO- W6*T0-Ol2l-F 

C0.t/8«T0>0792»F 

0698-3228 

Ca«l/6»TO-1003«F 

C0.i/8.T0*82S2»F 

C4«t/B.TO-t003*F 

C01955 

CO-t/a-TO»l003-F 

CO-t /8*T0-1962-F 

CB2239 

Ca.t/e.TO-806R-F 

CO*t/8.TO-t003-F 

CO*l/a»TO-1003-F 

0698-3228 

CO-1/6-TO-1003-F 

0757-0442 
06830 535 

Cu.t /8.TO*T5014F 
CO«1/6*TO-2002-F 
Cu»t /B.To^oTSRbF 

Cu«l /8 *To-$«9i«F 

0698-9873 

CO-1/8-T0-099I-F 

CO*|/8«rO-20t-F 

0698-3228 

0698-7332 

CO-1/8.T0-2192-F 

0698.7332 

069S-B902 

0698-3228 

C9.i/8.TO-1002-F 

2100-3352 

0698-7332 

0757-0442 



03980.61612 

03980.61612 
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Replaceable .Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant’d). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AIB ai 


03581-66318 




1 


BOARD ASSY: INPOT, BALANCED CFOft OPTION 002 ONLY) 


28480 


03580-66518 


A18C1 


0180-0091 




2 


C:FXD lOUF +50 -10% 100 VOC AL 


56289 


30D106F100K2 


A18C4 


0160-0091 






C:FX0 lOUF +50 -10% 100 yoc al 


56289 


30D106FI00DC2 


A18C5 


0160-2206 






C-.FXO 160PF 5% 300 VDCW 


28480 


0160-2206 


A18C6 


0140-020i* 




1 


ClFXO 47PF 5% 500 VDCW 


72136 


0M15E470J0S00WV1CR 


AI8J1 


1251-2969 






CO^«:PHO^O, SINGLE JACK 


27264 


15-24-0501 


A18J2 


1251-3638 




1 


cow: POST TYPE 


27264 


09-65-106I 




0698-4882 




1 


R:Fxo 976 ow 1% .5 w F tubul;^ 


24546 


NA6 




0698-5874 




1 


R:FXO 639 OM 1% .5 W F TUBULAR 


2454$ 


NA6 




0757-0284 




1 


R:FXD 150 OW 1% .125 w F TUBULAR 


74546 


C4-1/8-TO-151-F 










FACTORY SELECTED PART 






A18RM 


0757-0472 




1 


F:FXD 200K 1% .125 W F TUBULAR 




C4-I/8-TO-ZOd3-F 


A18R^ 


0698-4308 






F:FXD 16, 9K 1% .125 W F TUBULAR 




C4-1/8-TO 1692-F 


A18T1 


9100-1460 




1 


TRANSFORMER AUDIO 




9100-1460 


A30 


0960O50& 




1 


POWER iNPLTT MODULE 


28480 


0960-0444 


A53 


03580-66333 


5 


1 


BOARD ASSE^«LY-OISPLAY, FCM 


28480 


035B0-66533 


A33C1 


0160-4571 


8 




CAPACITOR-FXD .JUF +80 - 20% 50 VDC CER 


78480 


0160-4571 


A33C2 


0160-5104 


5 


1 


CAPACITOR-FXD 5.9PF 5% 


28460 


0160-5104 


A33C4 


0160-2205 


1 


1 


CAPACITOfl-FXO 120PF +-5% 300 VOC MICA 


28480 


0160-2205 


A33C5 


0160-4571 


8 




CAPACITOR-FXD .2UF +80 -20% 50 VDC CER 


28480 


0160-4571 


A3JCR1 


1901 0841 


0 


1 


DIO St .05A 30V 


28480 


1901-0841 


A33L1 


9100-1650 


n 


1 


IfOUCTOR RF-CH-MLO 680 UM 5% .20X.45LG 


28480 


9100-1650 


A33QI 


1853-0056 


y 




TRANSISTOR PNP SI PO=310 W FT=250 1^2 


28480 


1853-0036 


A53RI 


0698-4517 


1 


1 


RESISTOR 127K 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1273-F 


A53R2 


0757-0465 


6 




RESISTOR lOOK 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-1003-F 


A53R3 


0757-0465 


6 




RESISTOR lOOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1003-F 


A33R‘« 


0757-0401 


0 


5 


RESISTOR 100 1% .125 W F TC-CM-lOO 


24546 


C4-1/8-TO-101-F 


A33R5 


07 57-0455 


0 




RESISTOR 3.92K 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-3921-F 


A33R6 


0757-0401 


n 




RESISTOR 100 1% .125 W F TC=0+-lO0 


24546 


C4-1/8-TO-101-F 


A33R7 


0698-3557 


7 




RESISTOR 806 1% .125 W F Tr.=o+-100 


24546 


C4-1/8-TO-806R-F 


A33R8 


0698-5149 


3 


1 


RESISTOR 255K 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-2553-F 


A53R9 


0757-0401 


1 




RESISTOR 100 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-10J-F 


A33R10 


0757-0442 


y 




RESISTOR lOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A33R11 


0757-0465 


6 




RESISTOR lOOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-I003-F 


A33R12 


0757-0442 


9 




RESISTOR lOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A33R15 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=O+-JO0 


24546 


C4-l/8-TO-*«75R-F 


A33R14 


1757-0415 


6 




RESISTOR 475 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-475R-F 


A53RIS 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-475R-F 


A33R16 


0757-0415 


y 




RESISTOR 475 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-475R-F 


A33Rir 


0757-0415 






RESISTOR 475 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-475R-F 


A33R18 


0757-0415 


a 




RESISTOR 475 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-475R-F 


A33R19 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC5sO+-lOO 


24546 


C4-1/8-TO-475R-F 


A33R20 


0757-0415 


y 




RESISTOR 475 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-475R-F 


A33R21 


0757-0442 


y 




RESISTOR lOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A33R22 


0757-0442 


H 




RESISTOR lOK 1% .125 W F TL=0+-100 


24546 


C4-1/8-TO-1002-F 


A33R24 


2100-3889 




1 


RESISTOR-VAR DUAL 10K-S%-WW/CP 


28480 


2100-3889 


A33UI 


1820-1963 


7 


2 


IC FF CMOS 0-TYPE POS-EDGE-TRIG DUAL 


01928 


CB4013BAE 


A33U2 


1820-2310 


0 


1 


IC CNTR PMOS OECD UP/OOWN SYNCHRO 


50088 


PK50399N 


A53U3 


1820-1413 


2 


1 


1C DCDR CMOS BCO-TO-7-SEG 4-TO-7-LINE 


04713 


MC145I18CP 


A33U4 


1858-0047 


5 


1 


TRANSISTOR ARRAY 16-PlN PLSTC DIP 


13606 


ULN-2003A 


A55U5 


1820-0938 


4 


1 


IC FF CMOS J-K H/S POS-EDGE-TRIG DUAL 


0192B 


CD4027AE 


A53U6 


1820-0935 


1 


1 


1C CNTR CMOS BIN tCT-EDGE-THIG 14-BlT 


0192B 


CD4020AE 


A33U7 


1820-1963 


7 




IC FF CMOS 0-TYPE POS-EDGE-TRIG DUAL 


0192B 


CD4013BAE 


A33U8 


1826-0026 


3 


1 


IC COMPARATOR PRCN TO-99 


01295 


LM311L 


A35U9 


1820-1408 


5 


1 


IC GATE CMOS fiH3 TPL 3-INP 


0192B 


CD40758F 


A33W1 


03S80-616U 


0 


1 


CABLE ASSEMBLY 


28480 


03580-61611 


A40 


03680*66840 




1 


DISPLAY ADJUSTMENT ASSY 






AAORl 


2100-3212 




2 


RESISTOR-VAR 200 10% 


32977 


3388P-Y46-201 


A40R2 


2100-3212 






RESISTORVAR 200 10% 


32977 


3386P-Y46-201 


A40R3 


2100-3210 




1 


RESISTOR-VAR 10K 10% 


32977 


3386P-Y48-103 


A40W1 


03582-61640 




1 


CABLE ASSY A13/A40 


26480 


03580-61640 



MSEE BACKDATING. 

Sec introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 



HP Part 
Number 



Description 



Mfr Part Number 



CHASSIS MOUNTED COMPONENTS 



DS2 THRU OS4 



sU 

J2 

J3, JU 

thru JIO 

un, J12 



1420-0203 

1420-0202 

03580-04108 

lOlOlB 

0&24-0410 

0160-2050 

2140-0380 

1450-0153 

1450-0157 

1990-0450 

5040-7626 

1450-0404 

2110-0012 

1510-0084 

1510-0087 

1510-0076 

1250-0083 

1510-0076 

0340-0732 

2190-0027 

2950-0006 

0490-0499 

01200-6801 

2100-0573 

2100-0572 

2100-0571 

2100-1714 

2100-2843 

2100-0564 

2100-0574 

2100-3889 

2100-0572 

03580-01901 

3101-0548 

3101-0199 

3101-0199 

3101-0575 

3101-0199 

9100-3425 

9100-3885 



8120-1348 

03580-61606 

03580-61604 

03580-61603 

03SB0-61602 

03580-61608 

03580-61602 



5020-0476 

03580-04102 

03580-00608 

03580-04104 

05580-04103 

01200-44701 

1390-0084 

1390-0539 

1390-0088 

03580-60121 

5060-0548 

5040-5862 

5040-5861 

03680-20013 

03580-20014 

1510-0038 

7120-4609 

03680>23706 

1440-0103 

5040-0508 



BATTERY PACK KIT 

BATTERY PACK <4 CELLS) COPT 001 CNLY) 

BATTERY PACK (4 CELLS CENTER TAP) (OPT 001 ONLY) 

PLASTIC BATTERY EfO GUARD 
COVER:PROTECTlVe FRObfr COPT 001 ONLY) 

SCR; TPG 6-19 (OPT 001 ONLY) 
c: FXD 10 UP 50 V 10% 

lamp: INCAM3 (POWER) 

LAMP HOLDER (FOR OSl) 

LENS (FOR OSl) 

DIODE: LIGHT EMITTING 
Q[JH> LEO (FOR DS2-4) 

LENS-PILOT LIGHT 
FUSE: 0.5 A 250 V NB 

BirClNG POST: J-GRAY/RED 28480 

BITOING POST; J-GRAY/BLK 28480 

BlfOlNG POST: J-GRAY 28480 

CONN: 6NC 02660 

BINDING POST: J-GRAY COPT 002 ONLY) 28480 

INSULATOR: BINDING POST 28480 

WASHER- INTERNAL LOCK 78189 

NJT-fCK 73734 

relay:spot 2A 12 vdc pen list 12300 

COIL; TRACE ALIGN 28480 

R: VAR LIbEAR 200K 0+1 (INTENSITY) 20% 1/2W 0U21 

R: VAR C CO^ lOOK Om (ADAPTIVE SVffEP-INCLLTOES SI) 12697 

R: VAR 5M 0+4 (FOCUS) 20% 12697 

R: VAR C COMP LINEAR IK 0+4 20% 1/2W (CAL 10 KHZ) 01121 

R: VAR CObP LINEAR 5K 0+4 10% 1/2W (LEVEL) 28480 

R: VAR, 100 K 20 28480 

R: VAR 10 TURN 5 K - 10% 28480 

R: VAR 10K710K 28480 

switch: SPST (P/0 R2) 12697 

SWTICH: PUSHBUTTON (DISPLAY) 28480 

switch: pushbutton (amplitude MCXJE) 28480 

switch; SLIDE DPDT (DBV/DBM) 0.5A 125V 79727 

SWTICH; SLIDE DPDT (EXT REF/N0W4AL) 79727 

SWITCH: SLIDE (aAL,eRIOGED,TERMINATEO)(OPT 002 ONLY 79727 
SWTICH: SLIDE 28480 

TRANSFORbCR: POWER 28480 

TRANSFORMER: OUTPUT (BALANCED TRACKING OUT) 28480 

(OPT 002 ONLY) 

TUBE; CATHODE RAY 28480 



CORO: POWER, DETACHABLE 

CABLE ASSY: POWER 

CABLE ASSY: DIGITAL STORAGE 

CABLE ASSY: POT (INCLUDES FOCUS POT, R5) 
CABLE ASSY: DBV/08M SWITCH 
CABLE ASSY: CRT 

CABLE assy: input (OPT 002 ONLY) 




MlSCELL>VCOLrS MCCHANICAL PARTS 
bezel: CRT (METAL) 

COVER: BOTTOM 
COVER: CARD NEST 

cover: side RAIL 

COVER: TOP 
CRT bCCK -CLAMP 

FASTEbCR-rV€L: RECEPTACLE, QUARTER TURN 
FASTENER-PANEL: SCREW, QUARTER TURN 
FASTEbCR-PANEL: RETAINER (FOR SCREW) 
DECK; MAIN 

FACE place; CRT (BLUE) 

FOOT: REAR PANEL 
base: FOOT 
CAP: ETO 
FR/VC: FRONT 
REAR 

eirOING POST-SINGLE 
WARNING LABEL 
FRAbC SIDE RAIL 
HANDLE: STRAP 

LIGHT shield: CRT (PLASTIC) 



See introduction to this section for ordering information 
’'^Indicates factory selected value 





03580-69508 

Y-6114 

Y-5505 

03580-04108 

lOlOIB 

0624-0410 

127P1069R5S4 



1990-0450 

5040-7626 



1510-0084 

1510-0087 

1510-0076 

31-221-1020 

1510-0076 

034CK)732 

1914-00 

9000 

RS5D-I2VOC 

01200-44703 

WA4N040S204MZ 

381 

381 

TYPE W 

2100-2843 

2100-0564 

2100-0574 

2100-3689 

381 

03580-01901 
3101-0548 
GI 26-001 2 
G126-0012 

G168S-0000 

3101-0199 

9100-3425 

9100-3883 



KMS.-7041 

03580-61606 

03580-61604 



03580-61608 

03580-61602 



5020-0476 

03580-04102 

03580-00608 

03580-04104 

03580-04105 

01200-44701 

82-47-101-15 

1390-0539 

1390-0088 

03580-60121 

5060-0548 

5040-5862 

5040-5861 

03580-20001 

03580-20012 

1510-0038 

7120-4609 

03580-23702 

1440-0103 

5040-0508 










Replaceable Parts 



Replaceable Parts 



Reference 

Designation 



HP Part 
Number 




Table 6-3. Replaceable Parts (Cont'd). 



Description 



Mfr Part Number 



03580 - 0410 ^* 

5040-7042 

03580-24706 

03580-26001 

3050-0456 

5040-0508 

03580-00209 

03580-00211 0 
03580-00214 t 

05580-00212 

03580-00205 

1460-1341 

03580-09301 



0370-10005 

0370-2182 

0370-2186 

0370-2188 

0370-1005 

0370-3034 

0370-2185 

03580-67401 

7120-4008 

0370-1005 

0370-3006 

0370-2994 

0570-2187 

0370-2184 

0370-3036 

0370-2189 

0370-3006 

0570-0906 

0570-0934 

0370-0914 

3030-0007 

0550-0137 

0550-0136 

0350-0135 

0350-0138 

03580-24305 

3101-0199 

1450-0404 

03580-00611 

1990-0450 

2100-0564 

2100-3809 



MISCELLANEOUS MECHANICAL PARTS (C0NT»D) 

COVER: SIDE RAIL 
CAP: EfO CFOR HANDLE) 

RETAINER CFOR MW^E) 

SCREW CFOR MA^^)LE) 

WASHER CEOR HAMILC) 

LIGHT SHIELD: CRT CPLASTIC) 

panel: frequency control module 
PANEL: FRONT {INSTRUMENT) 

STAMIARO 3580A 
OPTION 002 
PANEL: REAP. 

STA^OARO 3580A 
OPTION 002 

STAf®: TILT 

bezel: led 
KNOBS 

ADAPTIVE SWEEP 
amplitude ref level 

BANDWIDTH 
DISPLAY SMOOTHING 
FOCUS 

COARSE FREQUENCY 
FREQUENCY SPAN 
INPUT SENSITIVITY 
OeCAL 
INTENSITY 

MANUAL FINE FREQ 
POWER 
SWEEP MODE 
SWEEP TIPC 

CONCENTRIC KNOB CSMDOTHING) 

VERNIER 

FINE FREQUENCY 

PUSHBUTTON-BASE 

PUSHBUTTON-CAP 

PUSHBUTTON-BEZEL 

SET SCREW 

label: pushbutton, 1 OB 

LABEL: PUSHBUTTON, 10 08 
LASLE: pushbutton, LIN 
label: pushbutton, plain 

PLATE-FRONT ISUB-PANEU 

SWITCH- SLIDE 

LENS CAP 

FCM SHIELD 

DIODE-LED 

R: VAR, lOO K 20* 

R: VAR 5 K 

SWITCH SLIDE 
LEO SANK 

PANEL FCM w/BEZEL 



03580-04104 

5040-7042 

03580-24706 

03560-26001 

5808-16-15 

5040-0508 

03580-00203 

03580-00201 

03560-00204 

03580-00212 

03580-00205 

1460-1341 

03580-69301 



0370-1005 

0570-2181 

0370-2186 

0370-2188 

0370-1005 

0570-5034 

0370-2185 

03580-67401 

7120-3115 

0570-1005 

0370-3006 

0370-2473 

0570-2187 

0370-2184 

0370-3036 

0370-2189 

0570-0906 

0570-0934 

0570-0914 

0550-0137 

0350-0136 

0350-0135 

0350-0138 

03580-24305 

G126-0012 

1450-0404 

03580-00611 

1990-0450 

2100-0564 

2100-3809 



RETROFIT KIT FOR FCM {MECH. TO ELECT.} 



03980-26707 

1440-0169 



I RACK MOUNT KIT iOPTiCM 003) 
FRONT PANEL (OPT 003) 

SIDE BRACKET (OPT 003) 

SIDE RAO. (OPT 003} 

OVAL HANDLE (OPT 003) 



4F0R S/N 1312A-00365 /VC below: ORDER 05580-00201 (STD> OR 03580-002W .COPT. Q0J>. . ■ , ,■ 

uuju. 506 iptrocluction to this section for ordering information 

*Indicates factory selected value 
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LKJ Hf^CDC BA 
10 I COMPONENT SIDE 




A7 

hp Port No. 03580 66507 
Rev. C 



NOTE 1: For serial number 2030A04745 and lower see A 17. 
NOTE 2: For serial number 2030A4460 and lower see A 16. 
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RED 




hp Part No. 03580 66508 
Rev B 



I I I I I I 



A40 

bp Part No. 03580-66540 
Rev A 





A13 

hp Part No. 03580-66513 
Rev B 

NOTE: For serial numbers 2030A06029 and below. R37, 
R38, and R39 are used when the A1 3 Rev B board is used 
without an A40 board. 



A11A1 

-hp- Part No. 03580-66531 
Rev. A 




8T8O-B-»r0l 



A11A2 

-hp- Part No. 03580-66532 
Rev. A 
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UPDATE OF FCM 

The 3580A has had two different types of frequency con- 
trol modules or FCM. Original 3580A’s had a mechanical 
FCM with gear driven parts while the new FCM is a 
digital design using a potentiometer. 

Both the A2 and A16 boards have undergone revisions 
to account for the change from the mechanical to digital 
FCM. The major physical effect of the change in FCM 
has been the need for additional signal lines from the A2 
to the A16 board. The older mechcuiical FCM required 
that two signals be brought by wires from the A2 board 
to the A16 board. This was accomplished by routing two 
wires from crimp posts on the A2 to similar posts on the 
A16. 

When the instrument was revised for the new digital 
FCM, the lines required from the A2 to A16 board in- 
creased from two to four. On early versions of the digital 
FCM the four wires were routed to A16 from pins in dif- 
ferent locations on the A2 board. In addition to units 
manufactured in this manner some old 3580A’s have been 
retrofitted per Service Note 3580A-9. 

The current A2 board (-hp-Part No. 03581-66512) has a 
five pin connector J1 which contains the wires which are 
routed to a mating connector on the cable to the A16 
board. 

Since there are several combinations of A2 and A16 
boards which may exist the following outlines the pro- 
cedure for ordering and installing either of the boards. 

PROCEDURE: 

The replacement of either the A2 or A16 board in the 
3580A is affected by the current A2 board in the instru- 
ment. Identifying the A2 board currently in the instru- 
ment leads to the proper ordering and installation 
procedure. 

Remove the A2 board from the instrument. Pay 
specific attention to the type and number of wired con- 
nections from the A2 to the A16 board. 

If the A2 board in the instrument has two wires con- 
necting it to the A 16 board then go to Procedure A. 

If the A2 board in the instrument has four wires con- 
necting it to the A16 board and the board part number 
is 03581-66502, then then go to Procedure B. 

If the A2 board has part number 03581-66512, then 
go to Procedure C. 

PROCEDURE A: 

In this case the instrument still has the mechanical FCM 
and has not been retrofitted. Follow the instructions given 
below depending upon the board needed: 
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Replacing the A16 Board: 

The A16 board for the old FCM is a direct replace- 
ment part but it has the old part number. Order - 
hp- Part No. 0358066516 and install directly in place 
of the A16 board currently in the instrument. 

Replacing the A2 Board: 

The new A1 board is compatable with the old FCM 
but is not a direct replacement. Since the new A1 
board has the five pin connector, a cable must be 
ordered for connecting the A1 to the A16 board. 

Order -hp- Part No. 03580-66512, A2 Board 

03581-61613, Cable Assembly 

1 . Remove both the A2 and A16 board from the 
instrument. 

2. Desolder the red and grey wires from the A2 
to A16 board and note their location. 

3 . Solder the red and grey wires to the correspond- 
ing lugs on the A16 board and reinstall it. 

4. Remove crystal A2Y 1 and resistor A2R65 from 
the old A2 board and reinstall in the new A2 
board. These are a matched pair which must 
be reinstalled in the new A2. 

5. Attach the connector from A16 to A2 and 
reinstall A2 in the instrument. Verify calibra- 
tion of the instrument. 

PROCEDURE B: 

This procedure is used for 3580A’s which have the new 
digit^ FCM either installed at the factory or as a field 
retrofit. The A2 board has lug jumper connectors. Follow 
the instructions below for the board being replaced. 

Replacing The A16 Board: 

When replacing the A16 board, the new A16 will have 
a connector soldered in place of the four loose wires 
on the old A16. The procedure to replace the A16 in- 
cludes removal of this connector from the new A16. 

Order -hp- Part No. 03580-66536, A16 

1. Remove the old A16 board from the 3580A being 
careful to note the position of the wires on the old 
board. 

2. Unsolder the five pin connector cables from the new 
A1 6 board. This will not be needed for installation. 

3. Resolder the wires into position on the new A16 tis 
shown in figure xx. 



8-16a 




.1 



4. Re-install the new A16 board and calibrate the 
3580A. 



Replacing The A2 Board: 



When replacing the A2 board there is a re- 
quirement for the cable assembly which con- 
nects the A2 board to the A16 board. The 
installation will include removal of the A 16 
board for installation of the cable assembly. 

Order -hp- Part No. 03580-66512, A2 
Order -hp- Part No. 03580-61615, Cable 

1 . Remove the A16 board from the instrument noting 
the location of all wires. 

2. Solder the cable supplied to the A16 as shown in 
figure XX and reconnect the other wires to the A 16. 

3. Install the A16 board back in the instrument. 

4. Remove crystal A2Y1 and resistor A2R65 from the 
old A2 board. These are a matched pair and must 
be reinstalled in the new A2 board. 



5. Insert the new A2 board in the 3580A and connect 
the cable from A16 to the connector in the upper 
right hand comer of A2. 



6. Re-assemble and calibrate the 3580A. 



PROCEDURE C: 

The A2 board in this case has the five pin connector J1 
in the upper right hand corner for the new digital FCM. 
The procedure for replacing either the A16 or the A2 is 
as follows: 



If the A16 board needs to be replaced then 
order Part No. 03580-66536. 



If the A2 board needs to be replaced 
order Part No. 03580-66512 



then 
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Model 3580A 



Backdating 



t 





Zero Beat Response is suppressed. Proceed to the Mixer 
Balance Adjustments (Paragraph 5-81) of the Adjustment 
Procedures if the Zero Beat Response is too large. Proceed 
to Section VII for troubleshooting information if there is 
too much IF Feedthru. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohm) 

a. Reconnect the synthesizer to the 3580A. Do not 
terminate. Adjust the source for a 10 volt 100 kHz output 
(+ 26.99 dBm 50 ohms setting on 3320B and untermina- 
ted). 



5-38. Input Impedance Tests. 

5-39. These tests verify the Input Impedance characteris- 
tics of Table 1-2. Since there is no adjustment for this 
parameter, see Section VII for troubleshooting information 
if the instrument fails this test. 

Equipment required: 

1 MS2 ± 1% film resistor (-hp- Part No. 0757-0344) 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from the 
previous tests.) 



b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous test). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 n dBv/UN 

INPUT SENSITIVITY .+ 20 dB 

VERNIER (Amplitude) CAL 

(FuUy CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 



FREQ. SPAN/DIV 20 Hz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 S2/L1N - 
dBm 600 switch to dBm 900 set INPUT 
MODE switch to UNBAL. 

c. Adjust MANUAL VERNIER for a response in the 
center of the screen. The display indication should be at 
least 70 dB below full scale to verify the IF Feedthru 
specification of Table 1-1. If the instrument fails this test, 
see Section VII for troubleshooting information. 



d. Disconnect the synthesizer. Reposition the following 
front panel controls: 



RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 5 KHz 

SWEEP MODE RESET 

e. Momentarily press the following front panel control: 
DISPLAY CLEAR WRITE 



f. Adjust ZERO CAL for a maximum display indication 
on the left graticule. This display should be at least 30 dB 
(3 major divisions) below full scale to verify the Zero Beat 
Response specification of Table 1-1. If the instrument fails 
this test, go to the Mixer Balance Adjustments (Paragraph 
5-81) of the Adjustment Procedures. 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dBv/DlV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 dBv/LIN 

INPUT SENSITIVITY 0 dB 

VERNIER (Amplitude CAL 

(FuQy CW) 



FREQUENCY 00.0 kHz 

START -CTR START 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 10 Hz 

FREQ. SPAN/DIV I KHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 



Option 002: Set dBm 900 f2/LIN - dBm 
600 12 switch to dBm 900 set INPUT 
MODE switch to UNBAL. 



b. Adjust ZERO CAL for a peak display on the left 
graticule. 



c. Reposition the following front panel controls: 

AMPLITUDE MODE LOG I dB/DIV 

SWEEP MODE id ANUAL 



d. Connect the rear panel TRACKING OSC OUT to the 
front INPUT terminals of the 3580A. Adjust the rear panel 
TRACKING OSC LEVEL control fully CW. Adjust 
MANUAL VERNIER for a 1 kHz display indication (1 
major division from left graticule). Readjust the TRACK- 
ING OSC LEVEL control for a full scale OdB display. 
Momentarily press the following control: 

DISPLAY CLEAR WRITE 

e. Connect the I Mfl resistor in series between the 
TRACKING OSC OUT and front panel INPUT terminals. 
The display indication should drop 6 dB ± .3 dB (6 major 
divisions ± .3 major divisions) to verify an input impedance 
of 1 Mfi. 
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Backdating 



Model 3580A 



f. Reposition the following front panel control: 
INPUT SENSITIVITY - 1 0 dB 



g. Readjust the rear panel TRACKJNG OSC LEVEL 
control for a full scale display. Adjust MANUAL VERNIER 
for a display indication at 10 kHz (far right display 
graticule). DO NOT REMOVE 1 Mfi RESISTOR. Momen- 
tarily press the following front panel control: 

DISPLAY CLEAR WRITE 

h. 1) Std. 3580A; The amplitude should drop 3 dB 

± 1 dB, verifying that the input shunt capacitance 
is 30 pF, nominal. 

2) Option 002: The amplitude should drop 4 dB 
± I dB, verifying that the input shunt capacitance 
is 40 pF, nominal. 

i. Disconnect the cable connected between the TRACK- 
ING OSC OUT and the front panel INPUT terminals. 

5-40. Output Tests. 

5-4 1 . These tests verify the Output specifications of the 
3580A listed in Table 1-1. 



Equipment Required: 

Electronic Counter (-hp- Model 5326A) 

Digital Multimeter (-hp- Model 34740/34702) 
Distortion Analyzer (-hp- Model 333A) 

5-42. TRACKING OSC OUTPUT Tests. 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from the 
previous tests). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 dBv/LIN 

INPUT SENSITIVITY + 20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 10 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 KHz 

SWEEP TIM E/DIV 5 SEC 

SWEEP MODE RESET 



Option 002: Set dBm 900 O/LIN - dBm 
600 O switch to dBm 900 O; set INPUT 
MODE switch to UNBAL. 

b. Momentarily press DISPLAY - CLEAR WRITE. Ad- 
just the ZERO CAL for a peak display (on leftmost display 
^aticule). 

c. Connect the multimeter (AC mode 100 volt range) 
and a 600 D resistor termination to the rear panel 
TRACKING OSC OUT. Adjust the FREQUENCY dial 
for 50Hz (300 Hz for Option 002). Adjust the rear panel 
TRACKING OSC LEVEL control forj a 1.00 volt 
reading on the multimeter.* 

d. Adjust the FREQUENCY control to 50.0 kHz 
(20.0 kHz for Option 002 instruments). Verify that the 
multimeter reads 1 .00 volts ± .06 volts. 



e. Reposition the following front panel controls: 



AMPLITUDE MODE LIN 

INPUT SENSITIVITY 2 V 

FREQUENCY 00.0 Hz 

RESOLUTION BANDWIDTH 30 Hz 

SWEEP MODE MANUAL 



f. Connect the rear panel TRACKING OSC OUT to the 
front panel INPUT terminals. Momentarily press the follow- 
ing control: 

DISPLAY CLEAR WRITE 

g. By alternately pressing and releasing DISPLAY - 
CLEAR WRITE while adjusting MANUAL VERNIER, 
center the display indication (a nanow spike). 

h. Adjust the rear panel TRACKING OSC LEVEL 
control for a full scale 2 V display. Reposition the 
following front panel control : 

RESOLUTION BANDWIDTH 3 Hz 

i. The display indication should drop no lower than 1 V 
(5 major divisions) to verify the frequency accuracy of the 
tracking oscillator. If the tracking oscillator frequency is 
out of tolerance, remove the top cover and adjust A2C4 for 
a peak display indication. 

j. Reposition the following front panel control: 

FREQ. SPAN/DIV 0.1 KHz 

k. Adjust MANUAL VERNIER for a 1 KHz display 
indication (indication on far right display graticule). 
Momentarily press the following front panel control: 

DISPLAY CLEAR WRITE 

l. Connect the TRACKING OSC OUT to the INPUT of 



•For measurements below 50 Hz, use a low frequency Digital Voltmeter such as the -hp- Model 3480/3484 with true rms. 
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CHANGE NO. A 17: 



Applies to instruments having a serial number 
2030A04745 or lower. 

Page 6-18/6-19, Table 6-3 

Change the following parts: 

A7R13, A7R16, A7R61, A7R64, A7R127, and 
A7R129 to P/N 0698-3445, Resistor 348 Q 1% 

Change the following parts: 

A7R14, A7R17, A7R62, A7R65, A7R73, and A7R128 
to P/N 0811-1794, Resistor 99.25k .1% 

Change A7R74 to P/N 0698-4456, Resistor 549 « 1 % 

CHANGE NO. A 18: 

Applies to instruments having a serial number 
2030A04461 and greater. 

Page 8-7, Figure 8-6 

Change: A8C2 to 470 pF A8C23 to .047 pF Add: A8C34 
(.1 (iF) in parallel with A8C32. 

CHANGE NO. A 19: 

Applies to instruments having a serial number 
2030A05375 and lower. 

To increase the performance of the Rev. B combinning 
board A16 (03580-66536), A16C31 and A16C32 should 
be removed and A16C45 (P/N 0160-4571) should be 
added. 

CHANGE NO. A 20: 

Applies to instruments having serial number 2030A04796 
and lower. These instruments contained Rev. A of the 
A16 combinning board CP/N 03580-66536). The full 
schematic and parts location are shown on page 8-xx. 

CHANGE NO. A 21: 

Applies to instruments having a serial number 
2030A06029 and lower. 

These instruments contained Rev. A of the A 13 Deflec- 
tion amplifier (P/N 03580-66513) and no A40 Rear 
Panel Adjustment board. The following figure and 
parts list are for the A13 Rev. A board. 

Should an A13 Rev. B board be used to replace an A13 
Rev. A board then insert the following components in- 
to the Rev. B circuit board. The locations for these 
components are silkscreened on the Rev. B board. 

A13R37 100 ohm 0757-0401 

A13R38 100 ohm 0757-0401 

A13R39 10k ohm 2100-3210 
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HEWLETT 

PACKARD 



CATHODE-RAY TUBE WARRANTY 
AND INSTRUCTIONS 



The cathode-ray tube (CRT) supplied in your Hewlett-Packard Instrument and replacement 
CRT’s purchased from -hp- are warranted by the Hewlett-Packard Company against elec- 
trical failure for a period of one year from the date of shipment from Colorado Springs. 
Broken tubes and tubes with phosphor or mesh burns are not included under this warranty. 
No other warranty is expressed or implied. 



INSTRUCTION TO CUSTOMERS 



If the CRT is broken when received, a claim should be made with the responsible carrier. All 
warranty claims with Hewlett-Packard should be processed through your nearest Hewlett- 
Packard Sales/Service Office (listed at rear of instrument manual). 



INSTRUCTIONS TO SALES/SERVICE OFFICE 



Return defective CRT in the replacement CRT packaging material. If packaging material is 
not available, contact CRT Customer Service in Colorado Springs. The Colorado Springs 
Division must evaluate all CRT claims for customer warranty. Material Failure Report 
(MFR) credit, and Heart System credit. A CRT Failure Report form (.see reverse side of this 
page) must be completely filled out and sent with the defective CRT to the following address; 



HEWLETT-PACKARD COMPANY 

1900 Garden of the Gods Road 
Colorado Springs, Colorado 80907 



Parcel Post Addre.ss: 

P.O. Box 2197 

Colorado Springs, Colorado 80901 



Attention: CRT Customer Service 



Defective CRT s not covered by warranty may be returned to Colorado Springs for disposi- 
tion. These CRT’s, in some instances, will be inspected and evaluated for reliability informa- 
tion by our engineering staff to facilitate product improvements. The Colorado Springs Divi- 
sion is equipped to safely dispose of CRT’s without the risks involved in disposal by 
customers or field offices. If the CRT is returned to Colorado Springs for disposal and no 
warranty claim is involved, write “Returned for Disposal Only’’ in item No. 5 on the form. 

Do not use this form to accomplish CRT repairs. In order to have a CRT repaired, it must be 
accompanied by a customer service order (repair order) and the shipping container must be 
marked “Repair’’ on the exterior. 
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¥m HEWLETT 

PACKARD 

SAFETY SUMMARY 

Ths following general safety precautions must be observed during all phases of operation, service, and repair of this 
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates 
safety standards of design, manufacture, and intended use of the instrument Hewlett-Packard Company assumes no 
liability for the customer's faiiure to comply with these requirements. This is a Safety Class 1 instrument 

GROUND THE INSTRUMENT 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec- 
trical ground. The instrument is equipped with a three-conductor ac power cable. The power 
cable must either be plugged into an approved three-contact electrical outlet or used with a 
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an 
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the 
power cable meet International Electrotechnical Commission (lEC) safety standards. 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must be made by qualified maintenance personnel. Do not replace components 
with power cable connected. Under certain conditions, dangerous voltages may exist even with 
the power cable removed. To avoid injuries, always disconnect power and discharge circuits 
before touching them. 

DO NOT SERVICE OR ADJUST ALONE 

Do not attempt internal service or adjustment unless another person, capable of rendering first 
aid and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT 

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments 
(implosion). To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handl- 
ing of the CRT shall be done only by qualified maintenance personnel using approved safety 
mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because of the danger of introducing additional hazards, do not install substitute parts or per- 
form any unauthorized modification to the instrument. Return the instrument to a Hewlett- 
Packard Sales and Service Office for service and repair to ensure that safety features are main- 
tained. 

DANGEROUS PROCEDURE WARNINGS 

Warnings, such as the example below, precede potentially dangerous procedures throughout 
this manual. Instructions contained in the warnings must be followed. 



WARNING 



Dangerous voltages, capable of causing death, are present in this instrument Use ex- 
treme caution when handling, tasting, and adjusting. 
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SAFETY SYMBOLS 



General Definitions of Safety Symbols Used On Equipment or In Manuals. 




rh Jl 



DANGER 



WARNING 



mnnryy 

CAUTION^ 



NOTE: 



Instruction manual symbol: the product will be marked with this 
symbol when it is necessary for the user to refer to the instruction 
manual in order to protect against damage to the instrument. 

Indicates dangerous voltage (terminals fed from the interior by 
voltage exceeding 1000 volts must be so marked). 

Protective conductor terminal. For protection against electrical 
shock in case of a fault. Used with field wiring terminals to in- 
dicate the terminal which must be connected to ground before 
operating equipment. 

Low-noise or noiseless, clean ground (earth) terminal. Used for a 
signal common, as well as providing protection against electrical 
shock in case of a fault. A terminal marked with this symbol must 
be connected to ground in the manner described in the installation 
(operating) manual, and before operating the equipment. 

Frame or chassis terminal. A connection to the frame (chassis) of 
the equipment which normally includes all exposed metal struc- 
tures. 

Alternating current (power line). 

Direct current (power line). 

Alternating or direct current (power line). 

The DANGER sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which could 
result in injury or death to personnel even during normal opera- 
tion. 

The WARNING sign denotes a hazard. It calls attention to a pro- 
cedure, practice, condition or the like, which, if not correctly per- 
formed or adhered to, could result in injury or death to personnel. 

The CAUTION sign denotes a hazard. It calls attention to an 
operating procedure, practice, condition or the like, which,if not 
correctly performed or adhered to, could result in damage to or 
destruction of part or all of the product. 

The NOTE sign denotes important information. It calls attention 
to procedure, practice, condition or the like, which is essential to 
highlight. 
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FREQUENCY 

Frequency Diepley Aecureey: ±3.5 Hz; 

0°C to 55“C, 1 Hz and 3 Hz Bandwidths only. 

Diepley Accurecy: Frequency error between any two points is less 
than ± 2% of their indicated separation. 



Beadwldthe: 

(accuracy 

± 15 %) 



AMPUTUOE 

Amplitude Accuracy: 

Frequency Response:* 

20 Hz-20 kHz 
5 Hz- 50 kHz 

Switching Between Bandwidths 
3 Hz- 300 Hz 
1 Hz- 300 Hz 
Anrtplitude Display: 

Input Attenuator: 

Amplitude Reference Level: 

(IF attenuator) 
most sensitive range 
all other ranges 

‘Standard 3580A and Option 002 

Dynamic Range: 

Display Range (Log 10 dB mode): > 80 dB 

Noise Level: "Noise level is measured with 50 ohms placed 
across the input terminals. On the 30 to 300 Hz bandwidth 
use maximum display smoothing. The noise level as a func- 
tion of frequency is:" (Refer to noise vs frequency graph). 




Distortion (THD and 1M): 

Std 3580A: > 80 dB below input reference level. 

Option 002: > 80 dB below input reference level for sig- 
nals below 0 dBm and above 1 00 Hz. 



Spurious Responses: > 80 dB below input reference level 
Line Related Spurious: > 80 dB below input reference level or 
-140 dBV (0.1 pV) 

Below -90 dBm for Option 002 Balanced-Terminated Input. 
IF Feedthru: 

Input Feedthru 

> 10 V -60 dB or lower 

< 10 V -70 dB or lower 

Zero Response: > 30 dB below input reference level 

Noiee Sidebunils (1 Hz Bandwidth); more than 70 dB below peak of 
CW signal ± 10 Hz away from center of response. 



SWEEP 

Sweep Times: 0.1 sec to 2,000 sec 
Accuracy: ± 5% 

Leg Sweep: 20 Hz to 43 kHz 

Accuracy: 20% after 3 continuous sweeps 



BALANCED INPUT (Option 002 only) 

Froquoncy Rosponso Aj: ±0.5 dB. 40 Hz to 20 kHz for signals be- 
below + 20 dBm. 

Common IHods Rojottion: > 70 dB at 60 Hz 



OUTPUTS 

Recorder Outputs: 

X-Asis: 0 V to + 5 V ± 2.5% 

Y-Asis: 0 V to ± 5 V ± 2.5% 

Tracking Oscillator Output: 

Frequency Response: 

Std 3580A: ± 3%, 5 Hz to 50 kHz 
Opt. 002: ±0.5 dB, 100 Hz to 20 kHz, 10 kHz Refer- 
ence, 600 0 load. 

LO. Output: Frequency of output signal varies from 1 .0 MHz to 
1 .5 MHz as analyzer frequency is tuned from 0 Hz to 50 
kHz 

Frequency Accuracy: The tuned frequency can be read to 
an accuracy of ± 5 Hz using an external counter. 



1 Hz 3 Hz 10 Hz 30 Hz 100 Hz 

. In . 


300 Hz 


'(25®C ± 5°cf 



Log 


Linear 


±0.3 dB 


±3% 


±0.5 dB 


±5% 


(25°C): 
±0.5 dB 


±5% 


± 1 dB 


± 10% 


±2 dB 


±2% 


±0.3 dB 


±3% 



+ 1 


dB 


± 10% 


± 1 


dB 


±3% 



unbalanced input. 



Af Serial No. 1 31 2A-00465 and below: Change Frequency Response Specification to ± 0.5 dB, 300 Hz to 20 kHz. 



A.ie Serial No. 141 5A04280 and below: Change Frequency Dial Accuracy to ± 100 Hz, 20® to 30“C; ±300 HzO® 
to 55® C. 
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General Information 



SECTION I 

GENERAL INFORMATION 



M. DESCRIPTION. 

1-2. The Hewlett-Packard Model 3580A Spectrum 
Analyzer is a low frequency instrument that has been 
optimized for use in the 5 Hz to 50 kHz range. The 
3580A functions as a signal analyzer or as a network 
analyzer. When used as a signal analyzer, the 3580A 
provides a graphical display of the spectral components 
of an input signal. When used as a network analyzer, 
the 3580A plots the amplitude vs. frequency 
characteristics of 2-port networks such as amplifiers, at- 
tenuators and filters. 

1-3. The major features of the 3580A include a digitally 
stored display, adaptive sweep, six selectable band- 
widths (1 Hz - 300 Hz), 30 nV sensitivity and 80 dB 
dynamic range. These standard features, along with op- 
tional balanced inputs and an internal rechargeable bat- 
tery pack, make the 3580A ideally suited for com- 
munications, geophyical, oceanography and metrology 
applications. 

1-4. SPECIFICATIONS. 

1-5. Table 1-1 is a complete list of the Model 3580A 
critical specifications that are controlled by tolerances. 
Table 1-2 contains general information describing the 
operating characteristics of the 3580A. 

1-6. Any changes in specifications due to manufactur- 
ing, design, or traceability to the U.S. National Bureau 
of Standards are included in Table 1-1 in this manual. 
Specifications listed in this manual supersede all 
previous specifications for the Model 3580A. 

1-7. OPTIONS. 

1-8. There are three options available for the 3580A. 
Option 001 and Option 002 are listed in the following 
table. For further information concerning those 
options, refer to Table 1-2 or Section III in this manual 
or contact the nearest -hp- Sales and Service Office. Op- 
tion 910 is an additional Operating and Service Manual. 



3580A Option 
(Factory installod) 


Descriptian 


001 • 


Internal rechargeable battery pack and 




front panel cover for complete portability 


002 


Balanced inputs; balanced tracking oscil- 




lator output 



•Field Installation Kit -hp- III95A Battery Pack only. 
Front Panel Cover Accessory -hp- 10101B. 



1-9. Warranty Exceptions. 

1-10. Batteries in Option 001 instruments are warranted 
for 90 days. 



1 11. ACCESSORIES SUPPLIED. 



1-12. The following is a list of accessories supplied with 
the 3580A. 



Item 


Oty. 


-hp- Part Na. 


Accessory Kit Includes the 
following: 


1 ea. 


03580-84401 


PC Board Extender ( 1 5 pin) 


2 ea. 


5060-0049 


PC Board Extender (10 pin) 


2 ea. 


5060-59 1 7 


Fuse; 0.25 A, 250 V Normal Bio 
(for 220 V/240 V operation) 


1 ea. 


2110-0004 



1-13. ACCESSORIES AVAILABLE. 



1-14. The following is a list of Hewlett-Packard ac- 
cessories available for use with the Model 3580A; 



-hp- Modal 


Oescription 


10004B 

10101B 

7035B Opt. 020 
197A or 198A 


Voltage Divider Probe 
Front Panel Cover Assembly 
X/Y Recorder 
Oscilloscope Camera 



1-15. INSTRUMENT AND MANUAL IDENTIFICATION. 

1-16. The instrument serial number is located on the 
rear panel. Hewlett-Packard uses a two-section serial 
number consisting of a four-digit prefix and a five-digit 
suffix. A letter between the suffix and prefix identifies 
the country in which the instrument was manufactured 
(A = USA, G =West Germany, J = Japan, U = 
United Kingdom). All correspondence with Hewlett- 
Packard should include the complete serial number. 

1-17. If the serial number of your instrument is lower 
than the one on the title page of this manual, refer to 
Section VIII for backdating information that will adapt 
this manual to your instrument. 
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Model 3580A 



Table 1-2. General Information. 



l»VT CHARACTHBSnCS (StandM 3580A) 




Connactor female banana plug 




Impednace: 1 megohm, 30 pF 




Maximum lac) Input Level: 




Input Sonxitivity 


Maximum Input 


-1- 30 dB (20 V) to - 1 0 dB (0.2 V) 
-20 dB (0.1 V to -70 dB (0.2 mV) 


1 00 V rms 
50 V rms 



Maximum (dc) Input Voltage: ±100 Vdc 
Coupling: capacitive 

DC IsolBtion: none (input common referenced to frame ground) 
INPUT CHARACTERISTICS (Option 002) 

SeloctablB Input ConfiguretionK 

Unbalanced 
Balanced Bridged 
Balanced Terminated 

Connector female banana plug 

Impedance: 

Unbalanced; 1 megohm, 40 pF 
Greater than 1 2 K (typically 1 4 K at 1 kHz) 

Terminated: 600 ohms or 900 ohms 

Maximum Input lavals: 

Unbalanced: same as Standard 3580A 

Bridge: 100 V dc max, 35 V rms ac max 

Terminated; + 27 dBm at 0 V dc. (see Paragraph 3-187) 

DC Isolation: 

Unbalanced: none (input common referenced to frame 
ground) 

Bridged and Terminated: floating input 

AMPLITUDE CHARACTERISTICS: 

AmpIKude Modes: 

Linear: Absolute measurements in rms volts (average 
responding): relative measurements in percent of full 
scale. 

Log lOdB/div.: Absolute measurements in dBV II V rms 
= 0 dBV) or dBm/600 ohms; relative measurements in 
dB. Display sensitivity is 1 0 dB per division; display range 
is > 60 dB. 

Log 1 dB/div.: Display sensitivity is 1 dB per division; 
display range is 1 0 dB. Any 1 0 dB portion of 80 dB range 
can be displayed by changing the AMPLITUDE REF 
LEVEL control setting. 

Full-Scale Sensitivitv: 

Linear Mode: 

Calibrated: 20 V rms to 0. 1 pV rms (18 ranges) 
Uncalibrated: 100 V rms to 0.2 pV rms 

Log 1 0 dB Mode: 

Calibrated: + 30 dBV/dBm to -70 dBV/dBm (1 1 ranges) 
Uncalibrated: -f 40 dBV/dBm to -60 dBV/dBm 



Ouertoad Indicator An LED Overload indicator on the front panel 
lights to indicate that the input signal exceeds the max- 
imum (full scale) input level set by the INPUT SENSITIVITY 
switch and amplitude VERNIER. 

Internal Calibration Signal: An internally generated calibration 
signal can be used to calibrate the amplitude section 
(following input attenuator) to an accuracy of ± 1.5% at 
1 0 kHz. The calibration signal can also be used to verify the 
frequency accuracy of the instrument. 

FREQUENCY CHARACTERISTICS: 

Froguoncy Range: 5 Hz to 50 kHz 

Frequency Control: The front panel FREQUENCY control tunes 
the frequency of the analyzer over the O Hz to 50 kHz range. 
The control can be used to set either the start or center fre- 
quency of linear sweeps. 

A|g Course and Fine Tuning; Course and fine tuning is performed 
by using the concentric knobs in the upper right corner of the 
front panel. The knob closest to the front panel controls the 
course tuning. The knob furthest from the front panel con- 
trols the fine tuning. The fine tuning knob is also used to set 
the displayed frequency to 20 Hz in the LOG ZERO sweep 
mode. 

Fraquoacy Display; Indicates start or center frequency in Hz. In 
the Manual Mode, the Frequency Display indicates the 
marker frequency. 

Range: 00.0 kHz to approximately 50.8 kHz. 

Resolution; 20 Hz (one minor division) 

Typical Frequency Stability: ±10 Hz/hr. after 1 hour; ± 5 Hz/°C 

Bandwidth Settings: 1 Hz, 3 Hz, 10 Hz, 30 Hz, 1 00 Hz, 300 Hz 

Bandpass Characteristic: closely approximates a gaussian 

response. 

Shape Factor: 10:1 on 1 Hz thru 100 Hz bandwidths; 8:1 
on 300 Hz bandwidth 

Equivalent Noise Bandwidth: Typically 12% wider than 
absolute 3 dB bandwidth. 

Display Smoothing (noise filtoring): 

3 Settings: min, med, max 

Response: determined by Bandwidth setting. 

SWEEP CHARACnRtSTICS: 

Sweep Modes: 

Repetitive; The instrument sweeps continuously over the 
selected frequency range. 

Single: The instrument sweeps one time over the selected 
frequency range and stops at the end frequency 
Reset; Sweep is reset to left-hand side of screen; instru- 
ment remains at start frequency of sweep. 

Manual: The electronic sweep is disabled and a front panel 
potentiometer is used to manually sweep the frequency 
and the refresh trace on the CRT. The manual sweep fully 
duplicates the span of the electronic sweep. 

Log Zero: Used to set the correct starting point for log 
sweep. 

Log: Front panel frequency and sweep controls are dis- 
abled. The instrument sweeps logarithmically from 20 Hz 
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Table 1-2. General Information (Cont'd). 



to 43 kHz. The log sweep is repetitive; sweep time is 
approximately 5 seconds. 

Typical Swsep Linearity: ± 1 % 

fraqaaney Span Settings: 0 Hz, 5 Hz/div to 5 kHz/div. 

When the 0 Hz span setting is selected, the frequency 
sweep is disabled and the instrument remains at the fre- 
quency indicated on the frequency display. The display 
continues to sweep at the panel-selected rate. This pro- 
vides a graphical display of amplitude vs. time. 

Ovarall Span: 50 Hz to 50 kHz (10 span settings) 

Sweep Tims Settings: 0.01 sec/div. to 200 sec/div. (14 settings) 

Ovarall Sweep Tima: 0.1 sec to 2,000 sec 

Sweep Error light A front panel LED indicator lights when sweep 
rate is too fast. 

Out of Range Indication: The CRT display is cleared in areas where 
the sweep goes below 0 Hz or above 50 kHz. 

Adaptive Sweep: The front panel Adaptive Sweep control is used 
to set a baseline threshold on the CRT. In areas where 
responses are below the baseline threshold, the instrument 
sweeps 20 to 25 times faster than the panel-selected rate. 
When the sweep reaches a response that rises above the 
baseline threshold, it backs up slightly, pauses to allow the 
IF Filter to settle and then sweeps slowly over the response 
at the panel-selected rate. By sweeping rapidly through 
unused portions of the spectrum, the Adaptive Sweep 
greatly reduces the measurement time for certain applica- 
tions. 

External Triggering: A rear panel External Trigger Input conrtector 
is provided to allow the frequency sweep to be remotely 
triggered by a contact closure or TTL logic levels. External 
triggering can be used in the Repetitive. Single or Log 
sweep mode. 

OUTPUTS: 

Recorder Outputs: 

X-Axis: Supplies dc voltage corresponding to position of 
frequency sweep on CRT. 

Output Voltage: 0 V (left-hand edge) to + 5 V (right- 
hand edge) 

Output Resistance; 1 kilohm 
Y-Axis: Supplies dc voltage proportional to amplitude. 
Output Voltage: 0 V (bottom of screen) to -(■ 5 V (top of 
screen). 

Output Resistance; 1 kilohm 

Pen Lift: Provides a contact closure during single sweeps. 
If Adaptive Sweep is used, closure is present only when 
instrument is sweeping slowly over a response. 

Tracking OKillatnr Output 

Frequency: 5 Hz to 50 kHz; tracks turned or swept fre- 
quency of instrument. 

Output Level: O V to > IV rms into 600 0 (adjustable) 
Output Impedance; 600 ohms 

Tracking Oscillator Input; Tracking oscillator output signal 
can be offset or frequency modulated by applying an 
external reference signal (about 100 kHz) to the rear 
panel Tracking Oscillator Input connector. 



1.0. Output: 

Frequency: Varies from 1.0 MHz to 1.5 MHz as 3580A 
frequency is tuned from 0 Hz to 50 kHz. 

Output Level: Varies from about 300 mV p-p to 600 mV 
p-p depending on frequency. 

Output Impedance: 1 kilohm 

GENERAL: 

Operating Tamperatura Range: 

Standard 3580A: 0°C to 55°C 
OptionOOl: 0°Cto-F40‘’C 

Storage Tamperatura Range; 

Standard 3580A: -40®Cto+75“C 
OptionOOl: -40°C to -h 50“C 

Charge Temperature Range (Option 001): 0°C to + 40°C 

Power Requiramante: 100 V, 120 V, 220 V or 240 V +5% 
- 10%, 48 Hz to 440 Hz, 35 watts maximum 

Battery Cbaracteristita (Option 001): 

Operating Time: 5 hours from full charge 
Charge Time: 14 hours to recharge fully discharged bat- 
tery pack 

Battery Life: more than 1 00 charge/discharge cycles 
Protection: The batteries are protected from excessive 
discharge by an automatic cut out. 

Oimensiotts: 




Weight: 

Standard 3580A: Not 27 lbs. 
OptionOOl; Net 35 lbs. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 



2-5 POWER REOUIREMENTS. 



2-2. This section contains information and instructions 
necessary for installing and shipping the Model 3580A 
Spectrum Analyzer. Included are initial inspection pro- 
cedures, power and grounding requirements, environ- 
mental information, installation instructions and in- 
structions for repackaging for shipment. 

2-3. INITIAL INSPECTION. 



2-6. The Model 3580A can be operated from any power 
source supplying lOO V, 120 V, 220 V or 240 V (-f 5Vo 
-10%), 48 Hz to 440 Hz. Power dissipation is 35 watts, 
maximum. Refer to Paragraph 3-192 (Section III) for 
the Instrument Turn On Procedure. 

2-7. Power Cords And Receptacles. 



2-4. This instrument was carefully inspected both 
mechanically and electrically before shipment. It should 
be free of mars or scratches and in perfect electrical 
order upon receipt. To confirm this, the instrument 
should be inspected for physical damaged in transit. If 
the instrument was damaged in transit, file a claim with 
the carrier. Check for supplied accessories (Paragraph 
1-11) and test the electrical performance of the instru- 
ment using the performance test procedures outlined in 
Section V . If there is damage or deficiency, see the war- 
ranty in the front of this manual. 



2-8. Figure 2-1 illustrates the standard power receptacle 
(wall outlet) configurations that are used throughout the 
United States and in other countries. The -hp- part 
number shown directly below each receptacle drawing is 
the part number for a 3580A power cord equipped with 
the appropriate mating plug for that receptacle. If the 
appropriate power cord is not included with the instru- 
ment, notify the nearest -hp- Sales and Service Office 
and a replacement cord will be provided. 

2-9. GROUNDING REQUIREMENTS. 




Figure 2-1. Power Receptacles. 
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Section II 



Electrical Manufacturer’s Association (NEMA) recom- 
mends that the instrument panel and cabinet be ground- 
ed. The Model 3580A is equipped with a three conduc- 
tor power cable which, when plugged into an 
appropriate receptacle, grounds the instrument. The 
offset pin on the power plug is the ground connection. 

2-11. For battery powered instruments (Option 001), 
the common binding post of the INPUT connector 
(Case Ground ^ ) should be connected to earth ground 
or to an appropriate system ground. If a system ground 
is used, extra care should be taken to ensure that it is ac- 
tually at ground potential and is not a voltage source. 

2-12. ENVIRONMENTAL REQUIREMENTS. 

2-13. Operating and Storage Temperature (Standard 
35 BOA). 

Operating Temperature Range: 0°C to 55°C 
Storage Temperature Range: -40°C to -t-75°C 

2-14. Operating and Storage Temperature (Option 001). 

Operating Temperature Range: 0°C to + 40°C 
Storage Temperature Range: -40°C to + 50®C 
Charge Temperature Range: 0°C to -t-40®C 

2-15. INSTALLATION. 

2-16. The Model 3580A is a portable instrument and 
does not require installation. The instrument is shipped 
with rubber feet and tilt stand in place, ready for use as 
a bench instrument. 

2-17. REPACKAGING FOR SHIPMENT. 

2-18. The following paragraphs contain a general guide 
for repackaging the instrument for shipment. Refer to 



Paragraph 2-19 if the original container is to be used; 
2-20 if it is not. If you have any questions, contact the 
nearest -hp- Sales and Service Office (see Appendix B 
for office locations). 

NOTE 

If the instrument is to be shipped to Hewlett- 
Packard for service, or repair, attach a tag to 
the instrument identifying the owner and 
indicating the service or repair to be accom- 
plished. Include the model number and full 
serial number of the instrument. In any cor- 
respondence, identify the instrument by 
model number and full serial number. 

2-19. Place instrument in original container with ap- 
propriate packing material and seal well with strong 
tape or metal bands. If original container is not 
available, one can be purchased from your nearest -hp- 
Sales and Service Office. 

2-20. If original container is not to be used, proceed as 
follows: 

a. Wrap instrument in heavy paper, or plastic before 
placing in an inner container. 

b. Place packing material around all sides of instru- 
ment and protect panel face with cardboard strips. 

c. Place instrument and inner container in a heavy 
carton or wooden box and seal with strong tape or metal 
bands. 

d. Mark shipping container “DELICATE INSTRU- 
MENT.” “FRAGILE,” etc. 

2-21. Option: Option 910 is an additional Operating 
and Service Manual -hp- Part Number 03580-90002. 
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SECTION III 

OPERATING INSTRUCTIONS 



3-1. INTRODUCTION. 

3-2. This section contains complete operating instruc- 
tions for the Model 3580A Spectrum Analyzer. Included 
is a brief description of the instrument, a description of 
controls, general operating information and basic oper- 
ating procedures. 

3 3. ABOUT THE SPECTRUM ANALYZER. 

3-4. The first spectrum analyzers were introduced dur- 
ing World War II for the use in the development of 
pulse radar systems. Early spectrum analyzers were dif- 
ficult to operate and interpret since they lacked such 
refinements as calibrated controls. They were, however, 
adequate tools which enabled scientists to observe the 
spectra of radar pulses and subsequently optimize the 
gain and bandwidth of radar receivers. Since that time, 
spectrum analyzers have evolved into general purpose 
instruments with unlimited applications in the RF and 
audio frequency ranges. 

3-5. The 3580A is a low frequency spectrum analyzer 
designed specifically for use in the audio frequency 
range. It can be used as a signal analyzer or as a network 
analyzer. When used as a signal analyzer, the 3380A 
measures the amplitudes and frequencies of the sp>ectral 
components of an input signal. When used as a network 
analyzer, the 3580A plots the amplitude vs. frequency 
characteristics of 2-port networks such as amplifiers, at- 
tenuators and filters. 



3-6. Operating Features. 

3-7. The 3580A has many unique operating features 
that make it versatile, easy to use and ideally suited for 
low-frequency work. The three most significant features 
are its digitally stored display. Adaptive Sweep and 1 Hz 
bandwidth. Details of these and other features outlined 
in Table 3-1 are given in the General Operating Section 
(Paragraph 3-10). 

3 8. CONTROLS. CONNECTORS AND INDICATORS. 

3-9. Figures 3-1 and 3-2 illustrate and describe the func- 
tion of all front and rear panel controls, connectors and 
indicators. The description of each item keyed to the 
drawing within the figure. 

3-10. GENERAL OPERATING INFORMATION. 

3-11. Input Cable Requirements. 

3-12. The input signal can be applied to the 3580A 
through a twisted pair, a shielded cable equipped with 
banana-plug connectors (-hp- 1 lOOOA Cable Assy.) or a 
10:1 Voltage Divider Probe (-hp- 10004B). Input leads 
should be kept as short as possible to minimize ex- 
traneous pickup. When using a 10:1 Voltage Divider 
Probe, the probe must be compensated as outlined in 
Paragraph 3-203. 



Table 3-1. Operating Features. 



Feature Paragraph 


Feature Paragraph 


High Input Impedance: 1 MQ. 30 pF 3-13 

Frequency Range: 5 Hz to 50 kHz 

Six Selectable Bandwidths: 1Hz -300 Hz 3-80 

Calibrated FrequarKy Display: 3-96 

1 ■ Selects start or center frequency of sweep 
2. Coarse or fine tuning 

Eleven Frequency Span Settings: 0 Hz. 50 Hz -50 

kHz 3.103 

Sweep Modeo: 3>13 

1 . Single or repetitive linear sweep 

2 . Manual Sweep 

3. Log sweep 

Fourteen Sweep Time Settings: 0. 1 sec - 2,000 sec. 3-133 
Optimum Sweep Rate Indicator 3. 1 37 

Frequency Out-Of-Range Indication On CRT 3-108 

Adaptive Sweep 3-147 

Three Amplitude Modes: 3-32 

1. Linear: absolute measurements In rms volts; 3-51 
relative rr>ea5urements in percent of full-scale. 


2. LoglOdB: scale 1 0 dB/div; absolute measure- 3-66 
ments in dBV or dBmfBOO ohms; relative measure- 
ments in dB; 80 dB dynamic range. 

3. Log 1 dB: scale 1 dB/div; 10 dB display range 
Measurement Range: 

1. Calibrated: 0.1 /rV rms (-140 dBV/dBm) full- 
scale to 20 V rms 1 + 30 dBV/dBml full-scale. 

2. Uncalibrabed: 0. 1 pV rms (- 1 40 dBV/dBm) full- 
scale to 100 V rms ( + 40 dBV/dBm) full-scale. 

80 dB Dynamic Range 3-49 

Digitally Stored Display 3-158 

Internal Calibration Signal 3-77 

Recorder Outputs: 

1. X-AXIS 3-165 

2. Y-AXIS 3-168 

3. PEN LIFT 3-170 

Tracking Oscillator Output 3-171 

Tracking Oscillator Input 3-175 

L.O. Output 3-178 

Portability. Battery Operation (Option 001 ) 3-182 

Balanced Inputs, Balanced Tracking Oscillator Output 3-187 
lOption 002) 
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LOG Marklings: In the LOG 1 0 dB mode, these markings indicate 
signal amplitude in dB below full scale. 

^ 2 ^ Frequency Markings; These markings indicate 20 Hz, 200 Hz, 
2 kHz and 20 kHz decade frequencies of log sweep. (Paragraph 
3-125) 

CRT Display: (Paragraph 3-1 581. 

LIN Markings: In the LIN mode, these markings indicate signal 
amplitude in percent of full scale (1.0 = 100%, 0.4 = 40%, etc.}. 

FREQUENCY Display: Indicates start or center frequency of linear 
sweep. The Frequency Display also indicates the frequency at 
which the manual sweep is set. In the LOG mode, the Frequency 
Display blanks (Paragraph 3-99). 

START/CTR Switch: When set to START position, FREQUENCY 
display indicates start frequency of linear sweep: when set to CTR 
position, FREQUENCY display indicates center frequency of linear 
sweeps. When the MANUAL mode is selected, the START/CTR 
switch is no longer applicable because the displayed frequency cor- 
responds to the marker position instead of the start or center fre- 
quertcy. An amber **MAN" light is provided to indicate the instru- 
ment is in the MANUAL mode. The ''START/CTR*' light indicates 
the instrument is in either the REPETATIVE, SINGLE, or RESET 
mode. (Paragraph 3-100) 

COARSE FREQUENCY Control: Tunes frequency of instrument 
over 0 Hz to 50 kHz range. Is used to set start or center frequency of 
linear sweeps. 

FINE FREQUENCY Control: Used for fine tuning of the instruments 
frequency. Also used to set the start frequency to 20 Hz in the LOG 
ZERO sweep mode. 

BANDWIDTH Control: Controls 3 dB barulwidth of IF Filter. Is used 
to select the desired frequency resolution. The six BANDWIDTH set- 
tings are: 300 Hz, 100 Hz, 30 Hz, 10 Hz. 3 Hz and 1 Hz. 
(Paragraph 3-80) 

FREQ SPAN Control; Determines width of spectrum to be observ- 
ed. Span settings range from 5 Hz per division (50 Hz) to 5 kHz per 
division (50 kHz). (Peregraph 3-103) 

DISPLAY SMOOTHING Switch: Provides three levels of rwise filter- 
ing for video presentation. 



ADJUST Indicator: Lights to indicate that sweep rate is too fast. 
Will go out when SWEEP TIME is increased, BANDWIDTH is widen- 
ed or when FREQUENCY SPAN is narrowed. (Paragraph 3-137) 

SWEEP MODE Switch: Permits selection of six sweep modes: REP 
(Repetitive), SING (Single), RESET, MAN (Manual), LOG ZERO and 
LOG. (Paragraph 3-1 13) 

MANUAL VERNIER: Tunes analyzer frequency and positions 
horizontal trace when SWEEP MODE switch is set to MAN position. 
(Paragraph 3-121) 

SWEEP TIME Control: Sets duration of single end repetitive 
sweeps. Settings range from 0.01 second per division (0.1 sec.) to 
200 seconds per division (2,000 sec.). (Paragraph 3-1 33) 

INPUT Connector: Accepts mate, banana-plug connector; input im- 
pedance is 1 megohm, 30 pF. (Paragraph 3-13) 

OVERLOAD Indicator: Lights to indicate that input signal exceeds : 
maximum input level set by INPUT SENSITIVITY and amplitude I 
VERNIER controls. (Paragraph 3-37) j 

Amplitude VERNIER: For absolute measurements VERNIER must be 
set to CAL (fully CW) position. For relative measurements, VERNIER 
adjtists gain of analyzer to establish a full-scale refererKe. As the 
VERNIER is rotated counterclockwise, the gain decreases and the 
full-scale input level increases. (Paragraph 3-36, 3-39). 

INPUT SENSITIVITY Switch: Selects rruxtmum (full scale) input 
level and measurement range. For absolute measurements, full- 
scale settings ra nge from + 30 dBV/dBm to • 70 dBV/dBM in Log 1 0 
dB mode or from 20 V rms to 0.2 mV rms in the Linear mode. In the 
Lirwar mode, seven additional ranges (0.1 mV to 0.1 ftV) can be 
selected by the AMPLITUDE REF LEVEL switch (Paragrai^ 3-39, 
3-53 and 3-68). With t)>o switch in tho CAL position, the INPUT ter- 
minals are disconnected and an internally generated calibration 
signal is applied to the input circuits (Paragraph 3-77). 

CAL 10 kHz Potentiometer: Adjusts gain of amplitude circuits to 
compensate for slight variations in amplitude accuracy caused by 
temperature changes or changes in bandwidth. (Paragraph 3-199) 

dBV/UN - dBm Switch: Srt to dBV/LIN position for measurements 
in dBV or rms volts; set to dBM 600 OHM position for measure- 
ments in dBm 600 ohms. For measurements in dBm/600 ohms, an 
external termination is required. 



Figure 3-1. Front Panel. 
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AMPLITUDE BEF LEVEL Switch; Operates In conjunction with IN- 
PUT SENSITIVITY switch to establish full-scale sensitivity and 
' measurement range. In linear mode it controls the IF attenuation. 
Whan rotated in a clockwise direction, full-scala sensitivity in- 
creases in a 20 V, 10 V, 2 V, 1 V sequence (Paragraph 3-S5I. In the 
Log 1 0 dB mode, changing the Amplitude Ref Level setting offsets 
the entire display in 10 dB incremams (Paragraph 3-69). In Log 1 dB 
mode, the Amplitude Ref Level control offsets the display to select 
any 1 0 dB portion of the 80 dB range (Paragraph 3-71). 

LOG 1 dB Button; (push to set; push LIN or LOG 1 0 dB to release) 
Selects Log 1 dB smplitude mode. Display sensitivity is 1 dB per 
division; display range is 10 dB. Any 10 dB portion of the 80 dB 
range can be displayed by changing the AMPLITUDE REF LEVEL sot- 
ting. (Paragraph 3-71) 

LOG 10 dB Button: (push to set; push LIN or LOG 1 dB to release) 
Selects Log 10 dB amplitude mode for absolute measurements in 
dBV or dBm/600 ohms or relative measurements in dB. Display sen- 
sHivily is ID dB per division; display range is 80 dB. (Paragraph 
3-66) 

LINEAR Button; (push to sat; push LOG 1 dB or LOG 10 dB to 
release) Selects Linear amplitude mode for absolute measurements 
in rms volts or relative measurements in percent of full scale. 
(Paragraph 3-511 

POWER Switch: Applies line voltage to instrument when set to ON 
(AC) position; applies battery power to Option 001 instruments 



when set to ON (BAT) position; applies line voltage to Option 001 
instruments to recharge batteries when set to CHARGE position. 
(Paragraph 3-192) 

POWER Light: Lights when POWER switch is sot to ON (AC), ON 
^ (BAT) or CHARGE. 

STORE Button; (push to set; push to release) When initially press- 
ed, trace curreritty being displayed Is permanently stored in 
memory. When released, permanently stored trace is cleared from 
memory. (Paragraph 3-160) 

BLANK STORE Button: (push to set: push to release) When press- 
ed. permanently stored trace is blanked from the display. When 
released, stored trace returns to display. (Paragraph 3-160) 

CLEAR WRITE Button: (momentary pushbutton) Clears display and 
resets sweep. 

FOCUS Control: Focuses CRT trace. (Paragraph 3-158) 

ADAPTIVE SWEEP Control: Turns Adaptive Sweep on or off; is 
used to set baseline threshold on CRT display. (Paragraph 3-147) 

INTENSITY Control; Adjusts brightness of CRT trace. Intensity can 
bo sot to any level without danger of burning the CRT face. 
(Paragraph 3-1 581 




X-AXIS Output: Female BNC connector supplies dc voltage cor- 
responding to position of frequency sweep on CRT. Output voltage 
ranges from O V (left-hand edge) to 5 V (right-hand edge). Output 
resistance is 1 kitohm, nominal. (Paragraph 3-165) 

Y-AXIS Output; Ferruite BNC connector supplies dc voltage propor- 
tional to amplitude. Output voKage ranges from 0 V (bottom of 
screen) to + 5 V (top of screen). Output resistance is 1 kilohm, 
nominal. (Paragraph 3-168) 

PEN LIFT Output: A contact colsure is present across these ter- 
minals during single sweeps. If Adaptive Sweep is used, the closure 
is present only when the instrument is sweeping slowly over s 
response. (Paragraph 3-1 701 

Power Input Module; Accepts power cord supplied with instru- 
ment. Contains line fuse and PC board for selecting line voltage. 
(Paragraph 3-1931 

(5) EXT TRG IN Connector: Female BNC connector accepts contact 
closure or TTL logic levels to remotely trigger the frequency sweep. 
(Paragraph 3- 1 43) 



EXT REF/NORMAL Switch; In the NORMAL position, the tracking 
oscillator receives its reference from an internal 100 kHz crystal 
oscillator. In the EXT REF position, the tracking oscillator reference 
is an external signal applied to the TRACKING OSC IN conrtector. 
With the switch in the EXT REF position, the tracking oscillator will 
be inoperative unless an external reference signal is applied.' 
(Paragraph 3-176) 

(§) l-.O. OUTPUT: Female BNC connector supplies a 100 mV rms 
signal whose frequency varies from 1 M)Hz to 1.5 MHz as the 
analyzer frequency is tuned from 0 Hz to 50 kHz. Output impedance 
is approximately 1 kilohm. (Paragraph 3-178) 

LEVEL Control: Sets the amplitude of the Tracking Oscillator Out- 
put signal 10 V to 2 V rms) 

TRACKING OSC IN: Female BNC connector. An external reference 
signal can be applied to this connector to offset or frequency- 
modulate the Tracking Oscillator Output signal. (Paragraph 3-175) 

TRACKING OSC OUT: Female BNC connector supplies 0 Hz to 50 
kHz signal that tracks the tuned or swept frequency of the instru- 
ment. Output level can be adjusted from 0 V to 2 V rms using the 
rear parrel LEVEL control Output impedance is 600 ohms, nominal. 
(Paragraph 3-171) 



Figure 3-2. Rear Panel. 
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3-13. Input Impedance. 



3-14. The input impedance of the 3580A is 1 megohm 
shunted by 30 pF (28 pF nominal). This high input im- 
pedance has a minimum loading effect on the input 
signal and further permits the use of a 10 megohm, 
10 pF Voltage Divider Probe (-hp- 10004B). 



3-15. Figure 3-3 shows the equivalent circuit for the 
3580A Input. The resistor, Ri„, represents the 1 
megohm input resistance and the capacitor, Cs, 
represents the 28 pF shunt capacitance. Figure 3-4 
shows the input impedance, Zj, as a function of fre- 
quency. At low frequencies the reactance of Cj is very 
high, making Z(, nearly equal to Ri„. As frequency in- 
creases, the decreasing reactance of Cj becomes more 
and more significant, causing Z, to decrease. At 50 kHz, 
Zt is approximately 100 kilohms. 




Figure 3-3. Equivalent Input Circuit. 



3-16. Input Constraints. 



3-17. The maximum ac voltage that can be safely 
applied to the 3580A INPUT is determined by the IN- 
PUT SENSITIVITY switch setting (Paragraph 3-39). 
Maximum input levels are listed in Table 3-2. The 
3580A input circuits are well protected and can with- 
stand momentary (<5 second) overloads up to 100 V 
rms on all input ranges. The instrument can withstand 
continuous overloads up to 100 V rms on the + 30 dB 
through -10 dB ranges and overloads up to 50 V rms on 



the -20 dB through -70 dB ranges. Overloads greater 
than this may damage the instrument. 



CAUTION 



3580A STD Input Levels exceeding lOOV 
rms on the +30 dB through -10 dB ranges, 

50 V rms on the -20 dB through -70 dB 
ranges or ±100 V dc may damage the instru- 
ment. See Paragraph 3-187 for Option 002. 

3-18. DC Isolation. The STD 3580A INPUT is 
capacitively coupled to provide dc isolation. The max- 
imum dc voltage that can be safely applied to the IN- 
PUT is ± 100 V dc. Exceeding this limit can cause 
breakdown of the input capacitor resulting in damage to 
the input amplifier circuitry. 

3-19. The 3580A cannot be operated in a floating con- 
dition. All input and output commons are connected 
directly to outer-chassis (frame) ground which connects 
to earth ground through the offset pin of the power cord 
connector or the common side of the INPUT connector. 
The 3580A Option 992, when operated in the unbalanc- 
ed mode, has the same input restrictions as the 3580A 
standard. However, when the 3580A Option 002 is used 
in the bridged mode or the terminated mode, there is no 
input connection to chassis ground. 

3-20. Grounding. 

3-21. To protect operating personnel, the3580A chassis 
must be grounded. The 3580A is equipped with a three 
conductor power cable which, when plugged into an ap- 
propriate receptacle, grounds the instrument. The offset 
pin on the power plug is the ground connection. 

3-22. To preserve the protection feature when operating 
the instrument from a two contact outlet, use a three- 
prong to two-prong adapter and connect the lead on the 
adapter to earth ground. 
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3-23. For battery powered instruments (Option 001), 
the common binding post of the INPUT connector 
(Case Ground ^ ) should be connected to earth ground 
or to an appropriate system ground. If a system ground 
is used, extra care should be taken to ensure that it is ac- 
tually at ground potential and is not a voltage source. 

3-24. Ground Loops. 

3-25. In the design of the 3580A, extra care has been 
taken to control internal ground currents that could 
produce undesirable responses or degrade the accuracy 
of low level measurements. Due to its wide dynamic 
range and high sensitivity, however, the 3580A can be 
affected by external ground currents or “ground loops” 
which are normally caused by poor grounding. The 
following paragraphs briefly describe the common 
power-line ground loop and outline the steps that can be 
taken to minimize ground loop problems. 

3-26. Figure 3-5A shows the input arrangement for a 
simple grounded measurement. represents the 
source being measured along with any noise associated 
with it and is generally called the “normal-mode 
source”. Rj represents the source resistance and the 
resistance of the high lead; Rg represents the resistance 
of the ground lead. Current from (normal-mode 
current) flows through Rg, Z\ and Rg and the instrument 
responds to the drop across Z\. As long as the grounds 
on both sides of Rg are identical, extraneous currents 
cannot circulate between the source ground and the in- 
strument ground. If, however, the grounds are different 
due to voltage drops in the ground lead or currents in- 
duced into it, a new source is developed and the 
measurement appears as shown in Figure 3-5B. The new 
source Ec^ (the difference between grounds), is called 
the “common-mode source” because it is common to 
both the high and ground lines. (Common-mode current 



can flow through Rg or through Rj and Z\. Since Zj is 
usually much larger than Rs and since they are both in 
parallel with Rg, most of the voltage across Rg will ap- 
pear across Zi causing an error in the amplitude reading. 

3-27. To minimize power-line ground loops, the follow- 
ing guidelines should be observed: 

a. Keep input leads as short as possible. 

b. Provide good ground connections to minimize Rg. 

c. Connect the signal source and the 3580A to the 
same power bus. 

d. If a removable ground strap is provided on the 
signal source, float the source to break the common- 
mode current path. 

e. Option 001: Battery operate the 3580A; connect a 
separate ground lead between the common terminal of 
the 3580A INPUT connector and the ground terminal 
of the signal source. 

3-28. Measurement Configurations. 

3-29. The 3580A can be used in either of two measure- 
ment configurations: open loop or closed loop. These 
configurations are illustrated in Figure 3-6. 

3-30. Open Loop. In the open-loop configuration, the 
3580A functions as a signal analyzer which divides the 
input signal into its various frequency components. The 
amplitudes of these components are displayed as a func- 
tion of frequency on the CRT. The amplitude vs. fre- 
quency display shows how energy is distributed as a 
function of frequency and, in effect, is the Fourier spec- 
trum of the input signal. Some of the more common 
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Figure 3-5. Power Line Ground Loop. 
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measurements that can be made using the open-loop 
configuration include harmonic distortion, inter- 
modulation distortion, spurious, square-wave symmetry 
and noise. 

3-31. Closed Loop. In the closed-loop configuration, 
the 3S80A functions as a network analyzer for charac- 
terizing two-port devices such as ampliHers, attenuators 
and filters. For closed-loop measurements the network 
to be tested is inserted between the rear pemel TRACK- 
ING OSC OUT and the front panel INPUT. The track- 
ing oscillator supplies the stimulus to the network and 
the 3580A measures the response. As the frequency is 
swept over the band of interest, the instrument responds 
to the amplitude variations introduced by the network. 
The resulting display is an amplitude vs. frequency plot 
of the network. 

3-32. Amplitude Modes. 

3-33. The front panel AMPLITUDE MODE switch 
permits selection of three amplitude modes: Linear 
(LIN), Log 10 dB and Log 1 dB. When the Linear mode 
is selected and the amplitude VERNIER is in the CAL 
position, the vertical axis of the display is calibrated in 
rms volts (average responding). The bottom line of the 
display graticule represents 0 volts while the top line 
represents the full scale input voltage determined by the 
INPUT SENSITIVITY and AMPLITUDE REF 
LEVEL control settings (Paragraph 3-53). When either 
of the Log modes is selected, the veri(^ axis of the 
display is calibrated in dBV (1 V rms = 0 dBV) or 
dBm/600 ohms, depending on the position of the 
dBV/LIN-dBm slide switch. In the Log 10 dB mode, the 
vertical scale is 10 dB per division and the maximum 
display range is greater than 80 dB (Paragraph 3-67). In 
the Log 1 dB mode, the vertical scale is expanded to 1 
dB per division with a maximum display range of 10 dB. 
Any 10 dB portion of the 80 dB display range can be 
displayed by changing the AMPLITUDE REF LEVEL 
setting (Paragraph 3-71). 



3-34. Absolute/Relative Measurements. 

3-35. Absolute Measurements. Absolute measurements 
reveal the actual amplitude of responses appearing on 
the CRT display. The 3580A can be calibrated for 
absolute measurements in rms volts, dBV (1 V rms = 0 
dBV) or dBm/6(X) ohms. For absolute measurements 
with the 3S80A, the front panel amplitude VERNIER 
control must be set to the CAL (full clockwise) position 
and the instrument must be calibrated as outlined in 
Paragraph 3-199. 

3-36. Relative Measurements. In signal analysis, rela- 
tive measurements are used for comparing the 
amplitudes of two or more frequency components of a 
signal. In network analysis, relative measurements are 
used to compare the amplitude variations of a response 
curve at two or more frequencies. Relative 
measurements do not require a calibrated scale. That is, 
using the amplitude VERNIER and other amplitude 
controls, the gain of the analyzer can be adjusted so that 
any input level within the range of 100 V rms to 0. 1 /iV 
rms will produce full scale deflection on the CRT 
display. This arbitrary full scale input level then serves 
as a reference for measuring signals that are lower in 
amplitude. In the Linear mode with the VERNIER not 
in the CAL position, the vertical scale on the CRT is no 
longer calibrated in volts per division. Thus, the unit of 
measure becomes “percent of full scale” where the 
reference is lOO'Vo and one vertical division is 10%. In 
the Log modes the vertical scale is always 10 dB per divi- 
sion or 1 dB per division even though the full scale 
reference is arbitrary. For relative measurements in the 
Log 10 dB mode, the top line of the display graticule 
(full scale) represents 0 dB and signals are measured in 
dB below the 0 dB reference level. 

3-37. Overload Indicator. 

3-38. Figure 3-7. is a simplified block diagram showing 
the 3580A Input Section. The INPUT SENSITIVITY 
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switch and its associated VERNIER potentiometer con- 
trol the input attenuation and gain of the Input Circuits 
to maintain the proper signal level at the input of the 
Mixer. This is an important function since signals that 
overdrive the Mixer can produce harmonic and spurious 
mixing products which ultimately appear on the display. 
The Overload Detector at the input of the Mixer senses 
when the signal level exceeds the design limits and, in 
turn, lights the front panel OVERLOAD indicator. As 
indicated in Paragraph 3-17, the 3580A Input Circuits 
are well protected and continuous overloads up to 100 V 
rms on the + 30 dB through -10 dB ranges or up to 50 V 
rms on the -20 dB through -70 dB ranges will not 
damage the instrument. In most cases, an OVERLOAD 
indication simply means that the input signal is over- 
driving the Mixer and unwanted responses may appear 
on the display. Generally, any time the OVERLOAD 
light is off, instrument-inducted distortion and spurious 
is more than 80 dB below the input reference level. 

3-39. Maximum Input Level. 

3-40. The maximum input level is the maximum level 
that can be applied to the INPUT without overloading 
the instrument. The maximum input level is determined 
only by the INPUT SENSITIVITY and amplitude VER- 
NIER settings and is not affected by the AMPLITUDE 
REF LEVEL setting. With the amplitude VERNIER 
control in the CAL (fully CW) position, the maximum 
input level is indicated by a black panel index adjoining 
the INPUT SENSITIVITY switch dial and the OVER- 
LOAD indicator (Figure 3-8). In both Linear and Log 
modes, the maximum input level is determined by the 
black (dB) markings on the INPUT SENSITIVITY 
switch dial. These markings represent either dBV or 
dBm/600 ohms, depending on the position of the 
dBv/LIN-dBm slide switch. When the amplitude VER- 
NIER control is rotated counterclockwise away from 
the CAL position, the gain of the input circuit 
decreases, the maximum input level increases and the 
markings on the INPUT SENSITIVITY switch dial no 
longer apply. Table 3-2 lists the maximum input levels 
for each INPUT SENSITIVITY setting with the 



amplitude VERNIER in the CAL and fully counter- 
clockwise positions. The maximum levels listed in the 
table are, in some cases, considerably lower than the ab- 
solute maximum levels that will produce an OVER- 
LOAD indication. Observing these maximum levels will 
ensure optimum performance on all ranges. 




Figure 3-7. Input Section. 




Figure 3-8. Maximum Input Index. 

3-41. Sensitivity. 

3-42. Sensitivity is a figure of merit that defines the 
analyzer’s ability to detect or respond to a given input 
level. There are three types of sensitivity that are of in- 
terest when operating the 3580A: 



Table 3-2. Maximum Input Levels. 



Input Sensitivity 


(VEANIER in CAL 


(VERNIER fully CCW) 


Potential 


Setting 


Linear Mode. 


Log Mode 


Linear Mode 


Log Mode 


Damage Level 
(Continuoua Overload) 


+ 30 dB/20 V 


31.6 V 


+ 30 dBV/dBm 


100 V* 


-t- 40 dBV/dBm 


100 V* 


-t-20 dB/10 V 


10 V 


+ 20 dBV/dBm 


20 V 


+ 30 dBV/dBm 




+ 10 dB/2 V 


3.16 V 


+ 1 0 dBV/dBm 


10 V 


+ 20 dBV/dBm 




0 dB/1 V 


1 V 


0 dBV/dBm 


2 V 


-HO dBV/dBm 




-10 dB/0.2 V 


0.32 V 


-10 dBV/dBm 


1 V 


0 dBV/dBm 


100 V* 


-20 dB/0.1 V 


0.1 V 


-20 dBV/dBm 


0.2 V 


-10 dBV/dBm 


50 V 


-30 dB/20 mV 


32 mV 


-30 dBV/dBm 


0.1 V 


-20 dBV/dBm 




-40 dB/10 mV 


10 mV 


-40 dBV/dBm 


20 mV 


-30 dBV/dBm 




-50 dB/2 mV 


3.2 mV 


-60 dBV/dBm 


10 mV 


-40 dBV/dBm 




-60 dB/1 mV 


1 mV 


-60 dBV/dBm 


2 mV 


-50 dBV/dBm 




-70 dB/0.2 mV 


0.32 mV 


-70 dBV/dBm 


1 mV 


-60 dBV/dBm 


50 V 


'Absolute maximum input voltage. 
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a. Maximum Sensitivity. 

b. Full Scale Sensitivity. 

c. Display Sensitivity. 

3-43. Maximum Sensitivity. Maximum Sensitivity re- 
fers to the smallest signal that can be detected by the 
analyzer. The maximum sensitivity of the analyzer is 
limited by its own internally generated noise and is com- 
monly defined as the point where the signal level is equal 
to the noise level. This is sometimes called “tangential 
sensitivity”. 

3-44. Nyquist’s Noise Equation* reveals two important 
things about noise that apply to the 3580A; 

a. Noise is proportional to the square root of band- 
width. . . Noise level decreases and sensitivity increases 
as the BANDWIDTH setting is narrowed. 

b. Noise is proportional to the square root of input 
resistance. . . The 3580A has a high (1 Megohm) input 
resistance. This means that noise is largely dependent on 
the source resistance placed at the INPUT terminals. 
Signal sources having low output resistances will pro- 
duce a lower noise level than those having high output 
resistances. 

3-45. Noise level is also dependent on the tuned fre- 
quency of the instrument. Semiconductors in the input 
stages of the instrument exhibit surface noise which has 
a 1/f frequency spectrum. This surface noise is pre- 
dominate at frequencies below 1 kHz. When the 3580A 
is tuned below 1 kHz, the noise level increases and sen- 
sitivity decreases. 

3-46. Figure 3-9 is a family of curves showing the 
specified noise levels vs. frequency for the 300 Hz, 30 
Hz and 1 Hz BANDWIDTH settings. Typically, if the 
source resistance is less than 10 kilohms, the noise levels 
will be below those indicated by the curves. 




3-47. Full Scale Sensitivity. Full scale sensitivity defines 
the input level that will produce full scale deflection on 
any given range. For absolute measurements, full scale 
sensitivity ranges from 20 V rms to 0.1 /iV rms in the 
Linear mode and from +30 dBV/dBm to -140 
dBV/dBm in the Log (10 dB) mode. With the amplitude 
VERNIER control set fully counterclockwise, full scale 
sensitivity ranges from approximately 100 V rms to 0.2 
fiV rms in the Linear mode and from + 40 dBV/dBm to 
-130 dBV/dBm in the Log mode. 

3-48. Display Sensitivity. Display Sensitivity or “scale 
calibration” expresses the analyzer’s response in units 
per vertical division. For absolute measurements in the 
Linear mode, display sensitivity ranges from 2 V per 
division to 10 nV per division. For absolute or relative 
logarithmic measurements, display sensitivity is 10 dB 
per division in the Log 10 dB mode and 1 dB per divi- 
sion in the Log 1 dB mode. 

3-49. Dynamic Range. 

3-50. The dynamic range of a spectrum analyzer defines 
its ability to detect large and small signals and display 
them simultaneously. For operating purposes, dynamic 
range can be expressed as the ratio of the largest to 
smallest signals that can be simultaneously displayed on 
the CRT. In both the Linear and Log modes, the largest 
signal that can be displayed (full scale sensitivity) is 
determined by the INPUT SENSITIVITY, amplitude 
VERNIER and AMPLITUDE REF LEVEL control set- 
tings. The smallest signal that can be displayed is deter- 
mined by the display range or by the internal noise floor 
(Maximum sensitivity). In the Linear mode the smallest 
signal that can be displayed is approximately 1 ‘T'o of full 
scale. Thus, the dynamic range is approximately 40 dB 
as long as the internal noise floor is more than 40 dB 
below full scale. With the AMPLITUDE REF LEVEL 
switch in the NORMAL position, the display range is 
the Log 10 dB mode is greater than 80 dB. The dynamic 
range is, therefore, at least 80 dB as long as the noise 
floor is more than 80 dB below full scale. In the Log I 
dB mode, the display sensitivity is increased to 1 dB per 
division and the dynamic range, determined by the dis- 
play range, is 10 dB. 

3-SI. Amplitude Measurements (Linear Mode). 

3-52. Figure 3-10 is a simpliiled block diagram showing 
a portion of the 3580A amplitude section in the Linear 
mode. The INPUT SENSITIVITY switch and ampli- 
tude VERNIER potentiometer control the input at- 
tenuation and gain of the Input Circuits and establish 
the maximum input level as outlined in Paragraph 3-40. 
In addition, the INPUT SENSITIVITY switch operates 
in conjunction with the AMPLITUDE REF LEVEL 
switch to establish the full-scale sensitivity and measure- 
ment range. 
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Figure 3-10. Amplitude Section (Linear Mode). 



3-53. The INPUT SENSITIVITY switch has 12 posi- 
tions: a CAL position and II voltage range settings. 
With the amplitude VERNIER in the CAL position and 
the AMPLITUDE REF LEVEL switch in the NOR- 
MAL (XI) position, the full-scale sensitivity, as deter- 
mined by INPUT SENSITIVITY switch setting, ranges 
from 20 V rms to 0.2 mV rms. 

3-54. For any given INPUT SENSITIVITY setting, the 
dynamic range of the Input Circuits, Mixer and IF Filter 
is at least 80 dB as long as the noise floor is more than 80 
dB below full scale. Thus, with the INPUT SENSITIVI- 
TY switch in the 0.2 mV position, an input signal as low 
as 0.1 #tV rms could be detected at the output of the IF 
Filter. In the Linear mode, however, the dynamic range 
of the display is limited to approximately 40 dB. This 
means that on the 0.2 mV range the smallest signal that 
can be displayed is approximately 2/tV or 1% of full 
scale. Moreover, the 2 /tV signal might be visible on the 
display but it would be too small to be measured ac- 
curately. For all practical purposes, then, the dynamic 
display range is limited to approximately 20 dB. 

3-55. To utilize the full measurement range of the in- 
strument in the Linear mode, it is necessary to increase 
the display sensitivity. To accomplish this a variable IF 
Attenuator, controlled by the AMPLITUDE REF 
LEVEL switch, is inserted between the Linear IF 
Amplitude and Video Detector. With the AMPLITUDE 
REF LEVEL switch set to the NORMAL (XI) position, 
the IF attenuation is maximum. As the AMPLITUDE 
REF LEVEL switch is rotated in a clockwise direction, 
the IF attenuation decreases, the effective IF gain in- 
creases and the display sensitivity increases. The IF At- 
tenuator provides seven additional ranges which allow 
the full-scale sensitivity to be varied from 0. 1 mV rms to 
0.1 nV rms. 

3-56. By observing the INPUT SENSITIVITY and 
AMPLITUDE REF LEVEL controls, it can be noted 
that the full-scale (blue) markings on the INPUT SEN- 
SITIVITY switch ditil are indicated by a white window 
that is mechanically linked to the AMPLITUDE REF 
LEVEL switch. Changing the position of either switch 
changes the full-scale sensitivity in a 20 V, 10 V 2 V, 1 V 



sequence. Changing the AMPLITUDE REF LEVEL 
setting, however, does not change the maximum input 
level. For example, with the INPUT SENSITIVITY 
switch set for a maximum input of 1 V rms and the 
AMPLITUDE REF LEVEL switch set to the XO. 1 posi- 
tion, the full-scale sensitivity is 0.1 V rms, the display 
sensitivity is 10 mV per division but the maximum input 
level is still 1 V rms. Input signals greater than 0.1 V rms 
but less than or equal to 1 V rms will not overdrive the 
mixer or produce an OVERLOAD indication. They 
will, however, peak the display when the analyzer is tun- 
ed to their specific frequency. This does not damage the 
instrument nor hinder its ability to measure signals 
within the display range. 

3-57. Using the AMPLITUDE REF LEVEL Control. 
Whenever possible, the AMPLITUDE REF LEVEL 
switch should be left in the NORMAL (XI) position and 
the INPUT SENSITIVITY switch should be used to set 
the full-scale sensitivity. This is because the Amplitude 
Calibration Procedure (Paragraph 3-199) is performed 
with the AMPLITUDE REF LEVEL switch in the 
NORMAL position and any error introduced by the IF 
Attenuator is adjusted out. When the AMPLITUDE 
REF LEVEL setting is changed from the NORMAL 
position, the accuracy of the IF Attenuator must be con- 
sidered. This means that a possible worst-case error 
± 3% of full scale must be added to the amplitude ac- 
curacy specification. Amplitude accuracy is discussed in 
Paragraph 3-72. 

3-58. There are commonly two occasions when it is 
necessary to change the AMPLITUDE REF LEVEL 
setting: 

a. When the required full-scale is within the range of 
0. 1 mV rms to 0. 1 /iV rms and the amplitude of the in- 
put signal is less than or equal to 0.1 mV rms. In this 
case, the INPUT SENSITIVITY switch is set to the 0.2 
mV range (fuilly clockwise) and the appropriate range is 
selected using the AMPLITUDE REF LEVEL switch. 

b. For expanded-scale measurements where the 
amplitude of the input signal is 0.2 mV rms or greater 
and the signal or signals of interest are less than 10<% of 
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full scale with the INPUT SENSITIVITY switch set to 
the lowest range that does not produce an OVERLOAD 
indication. In this case, the AMPLITUDE REF LEVEL 
switch is initially set to the XI position and the INPUT 
SENSITIVITY switch is set to the lowest range that 
does not produce an OVERLOAD indication. The 
AMPLITUDE REF LEVEL switch is then set so that 
the low-level signals of interest can be measured. Signals 
greater than the full-scale level indicated by the white 
window on the INPUT SENSITIVITY switch dial will 
peak the display but will not damage' the instrument nor 
introduce harmonic or spurious responses. 

3-59. Scale Factor. The blue markings on the 
AMPLITUDE REF LEVEL switch dial indicate the 
scale factor which, for absolute measurements is the 
factor by which the INPUT SENSITIVITY (Max. In- 
put) setting must be multiplied to determine the full- 
scale sensitivity. For example, if the INPUT SEN- 
SITIVITY switch is set to the 2 V range and the 
AMPLITUDE REF LEVEL switch is set to the XO.Ol 
position, the full-scale sensitivity is: 2 V XO.Ol = 0.02 
V or 20 mV. 

3-60. For absolute measurements the full-scale sen- 
sitivity is conveniently indicated by the white window on 
the INPUT SENSITIVITY switch dial and the scale fac- 
tor can generally be ignored. If, for some reason, the 
scale factor is to be used, note that the even numbered 
positions on the AMPLITUDE REF LEVEL dial are 
not marked. This is because the scale factor in these 
positions depends on the INPUT SENSITIVITY switch 
setting. If the INPUT SENSITIVITY switch is set to the 
20 V, 2 V, 0.2 V, etc. position, the unmarked positions 
on the AMPLITUDE REF LEVEL switch dial represent 
X0.5, X0.05, X0.005 and X0.0005. If the INPUT SEN- 
SITIVITY switch is set to 10 V, 1 V, 0. 1 V, etc., the un- 
marked positions represent X0.2, X0.02, X0.002 and 
X0.(XX)2. This applies only when the amplitude VER- 
NIER is in the CAL position. 

3-61. For relative measurements where the amplitude 
VERNIER is not in the CAL position, the full-scale 
markings on the INPUT SENSITIVITY switch dial do 
not apply and, for expanded-scale measurements, a 
scale factor must be used. In relative measurements the 
scale factor is the factor by which a relative amplitude 
reading must be multiplied to obtain the correct reading 
in percent of full scale. 

3-62. When making relative measurements it is impor- 
tant to remember that any time the VERNIER is not in 
the CAL position, the relationship between the marked 
and unmarked positions of the AMPLITUDE REF 
LEVEL Switch varies as a function of both the INPUT 
SENSITIVITY and amplitude VERNIER settings. 
There is always a XI, XO.l, XO.Ol, XO.OOl relationship 
between the marked positions and this same relationship 
exists between the unmarked positions. However, there 
is no longer a XI, X0.5, XO.l or XI, X0.2, XO.l 
relationship between the marked and unmarked posi- 



tions. To obtain the correct scale factor the following 
guidelines must be observed: 

a. If the full-scale reference is set with the 

AMPLITUDE REF LEVEL switch in a marked posi- 
tion, all measurements must be made using marked 
positions. 

b. If the full-scale reference is set with the 

AMPLITUDE REF LEVEL switch in an unmarked 
position, all measurements must be using unmarked 
postions. 

c. The AMPLITUDE REF LEVEL setting on which 
the full-scale reference level is established becomes the 
XI setting. If the XI setting is a marked position, the 
scale factors for the remaining marking positions 
become XO.l, XO.Ol, etc. Similarly, if the XI setting is 
an unmarked position the remaining unmarked posi- 
tions become XO.l, XO.Ol, etc. 

3-63. Examples. Consider the case where the fun- 
damental frequency component of an input signal is 
0.75 V and it is necessary to measure the second har- 
monic component whose relative amplitude is 1 %. With 
the AMPLITUDE REF LEVEL control initially set to 
the NORMAL (XI) position and the amplitude VER- 
NIER fully counterclockwise, the INPUT SENSITIVI- 
TY switch can be set to the 0.2 V position without 
overloading the instrument. The amplitude VERNIER 
can then be adjusted so that the amplitude of the fun- 
damental frequency component is 100% of full scale. 
The % second harmonic will perhaps be visible on the 
display but an expanded scale will be required to 
measure it accurately. In this case, the full-scale 
reference was established with the AMPLITUDE REF 
LEVEL switch in the XI position. Thus, the unmarked 
positions cannot be used and the scale factors of the 
marked positions are as indicated on the switch dial. By 
setting the AMPLITUDE REF LEVEL control to the 
XO.Ol position, the 1% second harmonic can be ex- 
panded to 100% of full scale. It will be necessary to 
multiply the 100% reading by the XO.Ol scale factor to 
obtain the correct reading: 100x0.01 = 1%. 

3-64. Next, consider the case where the amplitude of 
the fundamental frequency component is 1.8 mV and it 
is necessary to measure a harmonic component whose 
relative amplitude is 4%. With the AMPLITUDE REF 
LEVEL switch in the NORMAL (XI) position and the 
amplitude VERNIER fully counterclockwise, the IN- 
PUT SENSITIVITY switch can be set to the 0.2 mV 
(lowest) range. With a fundamental frequency compo- 
nent of less than 0.2 mV, a full-scale reference cannot be 
obtained on the 0.2 mV range. It is, therefore, necessary 
to go to the 0.1 mV range using the AMPLITUDE REF 
LEVEL switch. In this case, the full-scale reference will 
be established with the AMPLITUDE REF LEVEL 
switch in an unmarked position. This unmarked posi- 
tion becomes the XI position. To expand the harmonic 
to a measureable level, it will be necessary to rotate the 
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AMPLITUDE REF LEVEL control clockwise to the 
next unmarked position. This unmarked position has a 
scale factor of XO. 1 and will expand the 4% harmonic 
to 40% of full scale. The correct reading can then be ob- 
tained by multiplying the 40% reading by the XO. 1 scale 
factor: 40X0.1 = 4%. 

3-65. Alternative Method. An alternative method for 
determining the relative amplitude of two signals is to 
first measure the absolute voltage levels and then 
calculate their relative amplitude using the following 
formula: 

V2 

A = — XlOO 
VI 

Where: A = relative amplitude in percent 

VI = reference level in rms volts 
V2 = signal level in rms volts 

3-66. Amplitude lUeasurements (Log Mode). 

3-67. Figure 3-11 is a simplitied block diagram showing 
a portion of the 3580A amplitude section in the Log 
mode. By comparing Figures 3-10 and 3-11, it can be 
noted that in the Log mode, the IF Amplifier/ At- 
tenuator is replaced by a Log Amplifier. The Log 
Amplifier provides an 80 dB display range. 

3-68. With a dynamic display range of 80 dB, only 
eleven full-scale ranges are needed to utilize the full 
measurement range of the instrument. These eleven 
ranges are selected by the INPUT SENSITIVITY 
switch. With the amplitude VERNIER in the CAL posi- 
tion and the AMPLITUDE REF LEVEL control in the 
NORMAL (0 dB) position, the full-scale sensitivity, as 
determined by the INPUT SENSITIVITY switch set- 
ting, ranges from + 30 dBV/dBm to -70 dB/dBm. 

3-69. As in the Linear mode, the maximum input level 
is determined by the INPUT SENSITIVITY and 
amplitude VERNIER settings. Likewise, the full-scale 
sensitivity is indicated on the INPUT SENSITIVITY 
switch dial by the white window that is linked to the 
AMPLITUDE REF LEVEL switch. In the Log mode, 
however, the AMPLITUDE REF LEVEL switch con- 



trols the dc operating point of the Video Output circuits 
and cannot be used to extend the measurement range. In 
th Log 10 dB mode, rotating the AMPLITUDE REF 
LEVEL switch in a clockwise direction offsets the entire 
display in 10 dB increments. Each time the display is 
offset the value of the top line of the display graticule 
(full scale) becomes 10 dB lower as indicated by the 
white window. At the same time, however, the dynamic 
range of the display decreases by 10 dB. With the AMP- 
LITUDE REF LEVEL switch set to the -70 dB position, 
the full-scale sensitivity is 70 dB below its original value 
but the dynamic display range is only about 10 dB. 

3-70. The ability to offset the display in the Log 10 dB 
mode is useful for some measurement applications. In 
most cases, however, all measurements can be made 
with the AMPLITUDE REF LEVEL switch set to the 
NORMAL position. Any time the AMPLITUDE REF 
LEVEL setting is changed from the NORMAL position, 
the dynamic display range decreases and a possible 
worst-case error ± 1 dB must be added to the overall 
amplitude accuracy specification. 

3-71. Expanded-Scale Measurements. When the Log 1 
dB mode is selected, the display sensitivity is increased 
to 1 dB per division and, with 10 vertical divisions, the 
maximum display range is 10 dB. The display in the Log 
1 dB mode corresponds to the top 10 dB of the display 
in the Log 10 dB mode. Thus, by offsetting the display 
using the AMPLITUDE REF LEVEL control, any 10 
dB portion of the 80 dB range can be displayed. In the 
Log 1 dB mode, the black (dB) markings on the 
AMPLITUDE REF LEVEL switch dial indicate the 
value of the top line of the display graticule with respect 
to the 0 dB (full scale) reference. For example, with the 
switch in the -10 dB position the top line of display 
graticule represents - 10 dB and the display ranges from 
-10 dB to -20 dB. Similarly, with the switch in the 
-60 dB position the top line of the display graticule 
represents -60 dB and the display ranges from -60 dB to 
-70 dB. 

3-72. Amplitude Accuracy. 

3-73. The Amplitude Accuracy Specification listed in 
Table 1-1 is as follows: 




Figure 3-11. Amplitude Section (Log Mode). 
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Amplitude: 


Log 


Linear 


Frequency Response: 


20 Hz- 20 kHz 


± .3 dB 


±3% 


5 Hz — 50 kHz 


± .5 dB 


±5% 


Switching between bendwidths {25° Cl: 




3 Hz- 300 Hz 


±.5dB 


± 5% 


1 Hz- 300 Hz 


± 1 dB 


± 10% 


Amplitude Display: 


±2 dB 


±2% 


Input Attenuator: 


±.3 dB 


±3% 


Amplitude Reference Level: 
(IF Attenuator) 


most sensitive range 


± 1 dB 


± 10% 


all other ranges 


± 1 dB 


±3% 



3-74. The Amplitude Accuracy Specification is broken 
down so that portions of the specification that do not 
apply to a particular measurement can be eliminated. 
All applicable portions of the specification must be add- 
ed together to obtain the overall accuracy specification. 
It should be noted that the overall accuracy specifica- 
tion reflects the absolute worst-case error that could 
possibly be encountered. Typically, all parameters are 
well within their specified tolerances and the probability 
of having a worst-case condition is very slight. As more 
parameters are added to the specification, the magni- 
tude of the possible worst-case error increases but the 
probability of having a worst-case condition greatly 
decreases. 

3-75. The Frequency Response, Amplitude Display and 
Input Attenuator Specifications must always be taken 
into account when calculating the overall accuracy 
specification. Excluding the Switching Between Band- 
widths and Amplitude Ref Level specifications, the 
worst case error is ± 2.8 dB in the Log mode or ± 10% 
of reading in the Linear mode. 

3-76. The Switching Between Bandwidths specification 
can be disregarded as long as the Amplitude Calibration 
Procedure is performed on the BANDWIDTH setting 
that is used for measurements. If the BANDWIDTH 
setting is changed, the Switching Between Bandwidths 
specification must be added to the overall accuracy 
specification. Similarly, the Amplitude Ref Level 
specification can be disregarded as long as the 
AMPLITUDE REF LEVEL control is in the NORMAL 
position. If the AMPLITUDE REF LEVEL setting is 
changed, the Amplitude Ref Level specification must 
also be added to the overall accuracy specification. 



3-77. Internal Cal Signal. 

3-78. With the INPUT SENSITIVITY switch set to the 
CAL position, the high INPUT terminal on the front 
panel is disconnected and an internally generated 
calibration signal is applied to the Input Amplifier. The 
calibration signal is a highly accurate 15/85 duty cycle 



pulse train which provides a 10 kHz fundamental fre- 
quency component along with odd and even harmonic 
components spaced at 10 kHz intervals (Figure 3-12). 
The magnitude of the pulse is such that the fundamental 
frequency component produces full scale deflection 
when the instrument is properly calibrated. The 
^plitudes of the harmonic components are not mean- 
ingful. The calibration signal can be used for amplitude 
calibration or to verify the frequency accuracy of the in- 
strument. 



3-79. In the Amplitude Calibration Procedure 
(Paragraph 3-199), the front panel 10 kHz CAL poten- 
tiometer is adjusted so that the 10 kHz fundamental fre- 
quency component of the cal signal produces full scale 
deflection. This calibrates all circuitry following the in- 
put attenuator to a full scale accuracy of ± 1.5% at 
10 kHz. 




Figure 3-12. Cal Signal. 



3-80. Bandwidth Setting. 



3-81. Refer to Figure 3-13 for the following discussion. 
The 3580A uses a hetrodyne technique where the 0 Hz to 
50 kHz input signal is mixed with a 100 kHz to 150 kHz 
signal from a Voltage-Tuned Local Oscillator (VTO). 
To select a given frequency present at the input of the 
Mixer, the VTO frequency is tuned so that the dif- 
ference between it and the frequency of interest is 
100 kHz intermediate frequency (IF) is fed through the 
IF Filter, detected and applied to the vertical axis of the 
CRT display. Signals outside the pass band of the IF 
Filter are rejected. The BANDWIDTH setting deter- 
mines the bandwidth of the IF Filter and thus, the selec- 
tivity of the instrument. 
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Figure 3-13. Frequency Tuning. 
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3-82. For operating purposes, the 3580A input channel 
can be pictured as a bandpass filter than can be manual- 
ly tuned or swept over the 0 Hz to 50 khz frequency 
range. The instrument responds only to signals passing 
through the filter and thereby sorts out the various fre- 
quency components present at the input. The BAND- 
WIDTH setting determines the width of the filter skirts 
at the -3 dB points above and below the tuned frequen- 
cy: 




3-85. Equivalent Noise Bandwidth. When making noise 
measurements with the 3580A, it is necessary to use the 
“equivalent noise bandwidth” rather than the 3 dB 
bandwidth indicated by the BANDWIDTH setting. In 
the 3580A, the equivalent noise bandwidth is 12*96 wider 
than the absolute 3 dB bandwidth. Note that the 
specified bandwidth tolerance is ± 15*9o. This means 
that the absolute 3 dB bandwidth can be 15*96 wider or 
narrower than the BANDWIDTH setting. For optimum 
accuracy, measure the absolute 3 dB bandwidth of your 
instrument and use that figure to calculate the 
equivalent noise bandwidth. 



Upper 3 dB Point 




3-86. Bandwidth Selection. There are 4 things to con- 
sider when selecting a BANDWIDTH setting: 



Where: 

fo = Tuned Frequency (0 Hz to 50 kHz) 

BW = BANDWIDTH Setting (1 Hz— 300 Hz) 

3-83. IF Bandpass Characteristic. Many signal analy- 
zers use active filters that have very steep skirts and a 
square-shaped bandpass characteristic that approaches 
the ideal “window filter”. This type of filtering pro- 
vides a high degree of selectivity, but because of its long 
transient response time, is not well suited for swept fre- 
quency applications. The 3580A IF Filter consists of 5 
synchronously-tuned crystal filter stages. The bandpass 
characteristic of the synchronously-tuned filter (Figure 
3-14) closely approximates a gaussian response. The 
gaussian filter provides good selectivity and, because of 
its relatively short transient response time, is considered 
optimum for sweeping. 




Figure 3-14. IF Filter Response. 



3-84. Shape Factor. The shape factor of the 3580A IF 
Filter is approximately 10:1 on the 1 Hz through 100 Hz 
bandwidths and 8:1 on the 300 Hz bandwidth. A shape 
factor of 10:1 means that the filter skirts are 10 times 
wider at the -60 dB points than at the -3 dB points. 
Similarly, a shape factor of 8:1 means that the skirts are 
8 times wider at the -60 dB points than at the -3 dB 
points. On the 10 Hz bandwidth, for example, the -3 dB 
points are 10 Hz apart and the -60 dB points are 10 x 10 
or 100 Hz apart. The filter is, in effect, centered on the 
tuned frequency, fo, and exhibits 3 dB of rejection to 
signals that are ± 5 Hz away from f„ and 60 dB of rejec- 
tion to signals that are ± 50 Hz away from fg. 



1) Resolution 

2) Low Frequency Limit 

3) Response Time 

4) Noise Rejection 

3-87. Resolution. Resolution is the ability of the ana- 
lyzer to separate signals that are closely spaced in fre- 
quency. An important point here is that the response of 
the analyzer to a CW signal is an amplitude vs. frequen- 
cy plot of the IF Filter (Figure 3-15). The width and 
shape of the filter skirts are, therefore, the major limita- 
tions of resolution. If two CW signals appear in the 
passband ( ± 3 dB points) simultaneously, they cannot 
be separated (Figure 3-16). If two signals differing wide- 
ly in amplitude are both inside the filter skirts, the 
response of the larger signal can hide or obscure that of 
the smaller signal (Figure 3-17). If the amplitude of the 
smaller signal is greater than that of the skirt produced 
by the larger signal the peak of the smaller signal can be 
resolved (Figure 3-18). For optimum resolution, the 
bandwidth should be narrowed to the point where only 
one signal is inside the filter skirts at any given time. 
Generally, the width of the filter skirts at the -80 dB 
bandwidth. Thus, optimum resolution can always be 
obtained when the frequency separation between signals 
is at least 15 times the BANDWIDTH setting. 




Figure 3-15. Response of CW Signals. 



3-88. Table 3-3 lists the approximate maximum resolu- 
tion for two signals whose relative amplitude is within 
the range of 0 dB to 70 dB. For example, on the 100 Hz 
Bandwidth, it is possible to resolve two signals that are 
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equal in amplitude and 2 X BW or 200 Hz apart. Simi- 
larly, it is possible to resolve two signals that differ in 
amplitude by 40 dB and are 5 X BW or 500 Hz apart. 

3-89. In some analyzers, resolution is further limited by 
noise sidebands caused by residual FM in the local 
oscillator. In the 3S80A, however, the 1 Hz bandwidth 
is the only bandwidth on which the noise sidebands can 
be resolved. On the 1 Hz bandwidth the noise sidebands 
are more than 70 dB below the peak of a CW response 
± 10 Hz away from the center frequency, fo (Figure 
3-19). In some isolated cases, the noise sidebands may 
slightly degrade the resolution on the I Hz bandwidth. 
For the most part, however, noise sidebands can be ig- 
nored. 




TWO SIGNALS CANNOT BE 

IN PASSBANO RESOLVED 



Figure 3-16. Two Signals In Passband. 




Figure 3-17. Large Signal Hides Small Signal. 



Table 3-3. Frequency Resolution. 



AMPL 

Difference 


Max. 

Resolution 


OdB 


2 X BW 


10 dB 


2 X BW 


20 dB 


5 X BW 


30 dB 


5 X BW 


40 dB 


5 X BW 


50 dB 


10 X BW 


60 dB 


10 X BW 


70 dB 


10 X BW 



BW = BANDWIDTH setting 

3>90. Low Frequency Limit. To utilize the full dynamic 
range of the instrument at low frequencies, the lowest 
frequency to be resolved must be at least 5 times the 
selected BANDWIDTH. This low frequency limit is due 
to the zero response described in the following 
paragraphs. 




Figure 3-18. Small Signal Resolved. 



3-91 . As the 3580A frequency is tuned toward 0 Hz, the 
VTO frequency approaches the 1(X) kHz IF. Although 
the VTO signal is suppressed by the use of a double 
balanced mixer, part of the VTO signal feeds through 
the 100 kHz IF Filter and appears on the display. The 
response produced by the VTO signal peaks at 0 Hz and 
is appropriately called the “zero response”. As with any 
other CW signal, the zero response on the display is an 
amplitude vs. frequency plot of the IF Filter (Figure 
3-20). The wider the bandwidth, the wider the zero 
response. 

3-92. The amplitude and bandwidth of the zero 
response determines the lowest frequency that can be 
resolved. On any BANDWIDTH setting, the peak 
amplitude of the zero response is more than 30 dB below 
the full scale reference set by the INPUT SENSITIVITY 
and amplitude VERNIER controls (AMPLITUDE REF 
LEVEL switch in NORMAL position). With the zero 
response more than 30 dB below full scale and a 
dynamic display range of 80 dB, the maximum dif- 
ference between the peak of the zero response and any 
measureable input signal is between 40 dB and 50 dB. 
Table 3-3 indicates that the m 2 iximum resolution be- 
tween two signals whose relative amplitude is between 
40 dB and 50 dB is 5 times the BANDWIDTH setting. 




Figure 3-19. Noise Sidebands (1 Hz BW) 
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3-93. Response Time. Generally, when making swept 
frequency measurements, it is desirable to have good 
resolution and, at the same time, sweep as rapidly as 
possible. This involves a definite trade off since the nar- 
row bandwidths provide the greatest resolution but re- 
quire slower sweep rates. As the bandwidth is narrow, 
the IF Filter takes longer to respond to electrical 
changes taking place at its input. Consequently, the 
sweep rate must be slow so that the signal remains in the 
passband long enough for the filter to fully respond. 
Optimum sweep rate is discussed in Paragraph 3-135. 

3-94. For applications where narrow bandwidths and 
slow sweep rates are required, the 3580A Adaptive 
Sweep feature can often be used to substantially reduce 
the measurement time. Adaptive Sweep is discussed in 
Paragraph 3-147. 

3-95. Noise Rejection. The maximum sensitivity of the 
analyzer is limited by its own internally generated noise. 
As outlined in Paragraph 3-44, internal noise is a func- 
tion of bandwidth, input resistance and tuned frequen- 
cy. The narrower bandwidths provide the greatest noise 
rejection. 




0 Hz 1 kHz 



Figure 3-20. Zero Response (300 Hz BW). 

3-96. Frequency Setting. ^16 

3-97. The front panel FREQUENCY controls tune the 
frequency of the analyzer over the 0 Hz to 50 kHz 
range. The controls can be used to set either the start or 
center frequency of a linear sweep. The start or center 
frequency, selected by the FREQUENCY controls, is in- 
dicated on the FREQUENCY display. 

3-98. The FREQUENCY controls consist of a coarse 
FREQUENCY control (located closest to the front 
panel) and a fine FREQUENCY control. Turning the 
coarse control will change the frequency in the display 
at a rate of about 5.7 kHz per resolution. The fine con- 
trol will change the displayed frequency at a rate of 
about 75 Hz per revolution. 

3-99. Frequency Display. The FREQUENCY display 
indicates the start or center frequency in Hz. When the 
instrument is in the Manual Sweep mode, the FRE- 
QUENCY display shows the frequency at which the 



Manual Sweep is set. In the LOG mode the FREQUEN- 
CY display blanks. The FREQUENCY display resolu- 
tion is 1 Hz represented by the least significant digit. 
The range of frequencies that may be displayed is 0 Hz 
to above 50 kHz. When the instrument is properly 
calibrated (Paragraph 3-195), the FREQUENCY 
display accuracy is: 3.5 Hz in the 1 Hz or 3 Hz Band- 
widths when the ambient temperature is within the 
range of 0°C (32“F) to 55“C (131 °F). 



NOTE 

Whenever the frequency display attempts to 
go below 0 Hz. the numeric readout is 
replaced with five dots. Thus, a display of 
five dots indicates that the frequency of the 
display is less than zero hertz. 



3-100. Slart/Cenler. With the START/CENTER slide 
switch in the START position, the FREQUENCY 
display indicates the frequency represented by the first 
vertical line on the left-hand side of the display 
graticule. This is the “start frequency” or frequency at 
which the sweep begins. With the switch in the 
CENTER position, the FREQUENCY display indicates 
the frequency represented by the center vertical line on 
the display graticule. This is the “center frequency” of 
the sweep. The START/CENTER switch is useful only 
in the REPetative, SINGle, or RESET mode. To in- 
dicate this, an amber light is provided to indicate when 
the instrument is in one of these sweep modes. When the 
instrument is in the MANual mode, the “MAN” in- 
dicator lights. If the instrument is in the LOG ZERO or 
LOG mode, both lights go out. 

3-101. When surveying a spectrum containing two or 
more signals, it is generally convenient to leave the 
START/CENTER switch in the START position. The 
FREQUENCY controls can then be used to set the start 
frequency and the FREQUENCY SPAN control can be 
used to set the spectrum width or “end frequency”. To 
observe one frequency component in a spectrum, set the 
START/CENTER switch to the CENTER position and 
set the FREQUENCY display to the frequency of in- 
terest. The frequency of interest will appear in the center 
of the display. The width of the center frequency 
response can be adjusted by changing the FREQUEN- 
CY SPAN or BANDWIDTH setting. 

3-102. Fine FREQUENCY control used as Log Zero 
control. In the LOG ZERO Sweep mode, the fine FRE- 
QUENCY control is used to calibrate the Logarithmic 
frequency scale used in the LOG SWEEP mode. This is 
accomplished by adjusting the fine FREQUENCY con- 
trol (in the LOG ZERO mode) such that the FRE- 
QUENCY display shows 20 Hz. In this way, the 
Logarithmic scale of the LOG SWEEP mode remains 
calibrated until the fine FREQUENCY control is read- 
justed. 
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3-103. Frequency Span Setting. 

3-104. The FREQUENCY SPAN control sets the width 
of the spectrum to be observed during linear or manual 
sweeps. Excluding the 0 Hz position, there are ten FRE- 
QUENCY SPAN settings ranging from 5 Hz per divi- 
sion to 5 kHz per division. With ten horizontal divisions 
on the display, the overall spectrum width can be ad- 
justed from 50 Hz to 50 kHz. 

3-lOS. 0 Hz Span. With the FREQUENCY SPAN 
switch set to the 0 Hz position, the instrument remains 
at the start or center frequency indicated on the FRE- 
QUENCY display. The display, however, continues to 
sweep at the rate selected by the SWEEP TIME setting. 
The result is a graphical display of amplitude vs. time. 

3-106. The amplitude vs. time feature is useful for 
observing the amplitude variations of a signal that occur 
over relatively long periods of time. For example, the 
amplitude of the 10 kHz sine wave shown in Figure 
3-21A appears stable on a conventional oscilloscope but 
is actually varying at a very slow rate. In Figure 3-21 B. 
the 3580A was used to monitor the amplitude of the 
10 kHz signal over a 2, 000 second period. The 3580A 
amplitude vs. time display shows that the 10 kHz signal 
is amplitude modulated by a triangular-shaped signal 
whose frequency is 0.00166 Hz. 

3-107. Because of its narrow bandwidth, the 3580A 
cannot respond to rapid changes in amplitude. The 
maximum modulating frequency that can be observed 
and measrued with any accuracy is approximately 
100 Hz on the 300 Hz BANDWIDTH setting. 



A -MODULATED B- MODULATION 

10 kHz SIGNAL ENVELOPE 



Figure 3-21. Amplitude vs. Time. 

3-108. Frequency Out of Range. 

3-109. There are a number of cases where the FRE- 
QUENCY and FREQUENCY SPAN settings are such 
that the frequency sweep attempts to go below 0 Hz or 
above 50 kHz. For example, if the start frequency is set 
to 10 kHz and the FREQUENCY SPAN setting is 
5 kHz/div (50 kHz), the end frequency of the sweep is 
60 kHz which is 10 kHz above the 50 kHz limit. If the 
instrument is set for a center frequency of 0 Hz, the start 
frequency is a negative value and the area between the 
start frequency and the center frequency is not mean- 
ingful. 



3-110. To minimize erroneous indications, an internal 
detector senses when the frequency sweep tries to go 
below 0 Hz or above 50 kHz and, in turn, clears the 
display. The result is a clean baseline in areas where the 



frequency limits are exceeded (Figure 3-22). 





















Figure 3-22. Frequency Out of Range. 



3-111. The frequency out-of-range detector is not ex- 
act. Consequently, there are margin areas below 0 Hz 
and above 50 kHz where signals can be displayed. 
Typically, the margin below 0 Hz is about 500 Hz wide. 
Signals displayed in this negative margin are the images 
of the 0 Hz to 500 Hz signals displayed on the positive 
side of 0 Hz (Figure 3-23). The margin above 50 kHz is 
about 800 Hz wide and signals up to 50.8 kHz can 
generally be displayed. 

3-112. The frequency sweep will go out of range under 
any of the following conditions: 

a. When: Fstart -I- 10 Fspan = > 50 kHz 

b. When: Fcenter -l- 5 Fspan = > 50 kHz 

c. When: Fcenter - 5 Fspan = < 0 Hz 
Where: Fstart = start frequency of sweep 

Fspan = FREQUENCY SPAN setting 
Fcenter = center frequency of sweep 




I I 

MARGIN 
=a 500 Hz 



Figure 3-23. Margin Below 0 Hz. 
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3-113. Sweep Modes ^16. 

3-114. The front panel SWEEP MODE switch permits 
selection of six sweep modes: 

1) REP (Repetitive) 

2) SING (Single) 

3) RESET 

4) MAN (Manual) 

5) LOG ZERO 

6) LOG 

3-115. Repetitive Mode. In the Repetitive sweep mode 
the instrument sweeps continuously over the selected 
frequency range (the STR/CTR indicator is on in this 
mode). The duration of each sweep is determined by the 
SWEEP TIME setting. If the FREQUENCY controls 
are varied during a sweep, there will be no change in the 
FREQUENCY display until the beginning of another 
sweep. This may seem inconvenient during long sweeps. 
To overcome this, simply press CLEAR WRITE while 
varying the FREQUENCY controls. 

3-116. Single Mode. When the Single sweep mode is 
selected, the instrument sweeps one time over the 
selected frequency range and stops at the end frequency 
(the STR/CRT indicator is on in this mode). The instru- 
ment remains at the end frequency until another sweep 
mode is selected or until a new sweep is initiated. A new 
sweep can be initiated by: 

a. Setting the SWEEP MODE switch to RESET and 
back to SING. 

b. Pressing the CLEAR WRITE button. This clears 
the display and simultaneously resets the sweep. Do not 
use clear-write when making x - y recordings. 

c. External triggering as outlined in Paragraph 3-143. 

3-117. The Single sweep mode is particularly useful for 
making X-Y recordings using an external plotter con- 
nected to the rear panel RECORDER outputs. The 
operator can start the sweep, go about his business and 
return later to retrieve the completed recording. 

3-118. It should be noted that the rear panel PEN LIFT 
output is operative only in the Single sweep mode. The 
PEN LIFT output is provided for use with X-Y re- 
corders that have an electrically operated pen lift circuit 
enabling the pen to be remotely actuated by a contact 
closure (Paragraph 3-170). 

3-119. Reset Mode. When the Reset mode is selected, 
the sweep is reset to the left-hand side of the screen and 
the instrument remains at the start frequency determin- 
ed by the FREQUENCY display setting. 

3-120. The Reset mode is used primarily to facilitate the 
quick reseting of the start or center frequency. Since the 
FREQUENCY display updates only between sweeps (in 



the Repetative mode), difficulty may arise in attempting 
to adjust the start or center frequency during slow 
sweeps. This difficulty is easily overcome by switching 
to the Reset mode, adjusting the start or center frequen- 
cy (the STR/CRT indicator is on in this mode) and 
switching back to the Repetative mode. In general, for 
facile and expeditious tuning, switch to the Reset mode 
when adjusting the start or center frequency. 

3-121. Manual Mode. In the Manual Sweep mode, the 
electronic frequency sweep is disabled and frequency 
control is transferred to the MANUAL VERNIER 
potentiometer. By adjusting the MANUAL VERNIER, 
the frequency can be set anywhere within the selected 
spectrum. With the MANUAL VERNIER set fully 
counterclockwise, the CRT sweep is at the left-hand side 
of the screen and the instrument is tuned to the start fre- 
quency determined by the FREQUENCY setting. As the 
vernier is rotated in a clockwise direction, the frequency 
increases and the video information is written (and re- 
tained) on the CRT just as it is when using the electronic 
sweep. In addition, the frequency at which the manual 
sweep is set, is shown on the FREQUENCY display. 
The “MAN” indicator lights to show the instrument is 
in the MANual mode. 

3-122. The Manual sweep is useful for applications 
where it is necessary to precisely measure the frequency 
of a signal within the spectrum. For precise frequency 
measurements, simply manually tune to the desired 
signal and read the frequency directly from the FRE- 
QUENCY display. For an alternate method of frequen- 
cy measurement, an electronic counter is connected to 
the rear panel TRACKING OSC OUT or LO OUTPUT 
to monitor the frequency. Using a narrow bandwidth 
such as 10 Hz or 30 Hz, the MANUAL VERNIER is ad- 
justed so that the CRT sweep is at the peak of the signal 
to be measured. If the TRACKING OSC OUT is used, 
the frequency of the signal can then be read direcIty 
from the counter. If the LO OUTPUT is used, the fre- 
quency must be calculated by dividing the counter 
reading by ten and substracting 100 kHz (Paragraph 
3-178). 

NOTE 

When the SWEEP MODE setting is changed 
front LOG ZERO to MAN or from RESET 
to MAN, the frequency sweep Jumps from 
the start frequency to the frequency set by 
the MANUAL VERNIER. Conversely, 
when the SWEEP MODE is changed from 
MAN to LOG ZERO or from MAN to 
RESET, the frequency sweep jumps from 
the frequency set by the MANUAL VER- 
NIER to 0 Hz or to the start frequency. In 
either case, the rapid change in frequency 
will distort the trace being displayed on the 
CRT. If it is desirable to retain a specific 
trace when switching to or from the Manual 
mode, set the MANUAL VERNIER fully 
counterclockwise before changing the 
S WEEP MODE setting. 
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3-123. Log Zero Mode. The Log Zero mode is used to 
establish the correct starting frequency for the LOG 
sweep. When the Log Zero mode is selected, the sweep 
is reset to the left-hand side of the screen, the coarse 
FREQUENCY and FREQUENCY SPAN controls are 
disabled. To calibrate the log sweep, the front panel 
FINE FREQUENCY potentiometer is adjusted such 
that the FREQUENCY display reads 20 Hz. This en- 
sures that the log sweep will start at 20 Hz. 

3-124. LOG Sweep. When the LOG sweep mode is 
selected, the following things take place: 

a. The coarse FREQUENCY, FREQUENCY SPAN 
and SWEEP TIME controls are disabled and their set- 
tings do not effect the log sweep. The FINE FRE- 
QUENCY potentiometer remains operative and, to en- 
sure the proper starting point for the log sweep, it must 
be adjusted so that the FREQUENCY display reads 
20 Hz in the Log Zero mode. 

b. The instrument sweeps logarithmically over the 20 
Hz to 43 kHz frequency range. The log sweep is 
repetitive and the duration of each sweep is approx- 
imately 5 seconds. 



NOTE 

JVhen the LOG sweep mode is first selected 
or when the LOG sweep is initiated by exter- 
nal triggering, optimum frequency accuracy 
will not be obtained until 3 or 4 continuous 
sweeps have been made. This peculiarity of 
the LOG sweep is caused by dielectric ab- 
sorption (soak effect) in the integrating 
capacitor of the LOG sweep generator. 

3-125. By observing the CRT display it can be noted 
that each decade frequency of the LOG sweep is marked 
at the bottom of the graticule. The first vertical line on 
the left-hand side of the graticule represents 20 Hz, the 
second line represents 43 Hz and the third line 98.2 Hz. 
This sequence is repeated for each decade of frequency. 

3-126. Figure 3-24 is a plot of frequency vs. time during 
a LOG sweep. At the beginning of the sweep the slope 
of the curve is gradual. A gradual slope indicates a small 
change in frequency for a given unit of time and thus, a 
slow sweep rate. As the sweep progresses the slope 
becomes steeper and the seep rate increases exponential- 
ly. 

3-127. Because the 3580A is a ntu^row band instrument, 
the continuously increasing sweep rate presents a pro- 
blem. At low frequencies narrow bandwidths are re- 
quired to obtain good resolution. Narrow bandwidths 
can be used at low frequencies because the sweep rate is 
slow. As the frequency and sweep rate increases, 
however, the bandwidth must be widened so that the in- 
strument can respond properly. 




Figure 3-24. Frequency vs. Time (LOG Sweep). 

3-128. The 300 Hz BANDWIDTH is the only band- 
width that allows the instrument to respond properly 
over the entire range of the LOG sweep. For this reason, 
the ADJUST light comes on when any bandwidth other 
than 300 Hz is selected. On the 300 Hz bandwidth, 
however, low frequency measurements are not possible 
because the resolution is poor and the skirt produced by 
the zero response covers nearly half of the display 
(Figure 3-25). For measurements at low frequencies a 
narrow bandwidth must be used. Table 3-4 lists the 
recommended bandwidths for measurements in given 
portions of the spectrum. 




20 Hz 982 Hz 



Figure 3-25. Log Sweep (300 Hz BW). 

Table 3-4. Recommended Bandwidths (LOG Sweep). 



Frequency 

Range 


Recommended 

Bandwidth 


20 Hz- 200 Hz 
200 Hr-982 Hz 
982 Hz-9.82 kHz 
9.82 kHz-43 kHz 


10 Hz 
30 Hz 
100 Hz 
300 Hz 



3-129. The LOG sweep is intended primarily for mak- 
ing log amplitude vs. log frequency plots of 2-port 
devices. For this application, the network to be tested is 
connected in the closed-loop configuration where the 
rear panel Tracking Oscillator Output supplies the 
stimulus and the 3S80A measures the response. 
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NOTE 

Because of the relatively fast sweep rates us~ 
ed in the Log sweep mode, conventional X-Y 
recorders connected to the rear panel 
RECORDER outputs cannot respond pro- 
perly during LOG sweeps (see Paragraph 
3-163). 

3-130. During closed loop measurements the bandwidth 
limitations are not quite as stringent as those previously 
described. This is because the input frequency, derived 
from the Tracking Oscillator Output, is always in or 
near the center of the passband. The only requirement is 
that the bandwidth be wide enough to permit the instru- 
ment to fully respond to amplitude variations introduc- 
ed by the network under test. If the network under test 
does not have extremely steep skirts, a relatively narrow 
bandwidth can be used. For example. Figure 3-26 is a 
log amplitude vs. log frequency plot of a 20 kHz notch 
filter. The plot was made using a 30 Hz bandwidth. 




Figure 3-26. Log Amplitude vs. Log Freq. Plot of 20 kHz 
Notch Filter (30 Hz BW). 



3-131. The easiest way to select the proper bandwidth 
for the Log sweep is to start with a wide bandwidth such 
as 100 Hz and then narrow the bandwidth until the 
amplitude or shipe of the response curve begins to 
change. When the response curve starts to change, the 
bandwidth is too narrow. 

3-132. Swoop Timo and Swoop Rate. 

3-133. Sweep Time Control. The front panel SWEEP 
TIME control provides 14 sweep time settings ranging 
from 0.01 second per division to 200 seconds per divi- 
sion. With 10 horizontal divisions, total sweep time 
ranges from 0.1 second to 2,000 seconds. 

3-134. Sweep Rate. The sweep rate in Hz per second is 
determined by the FREQ SPAN and SWEEP TIME set- 
tings; 




T 



Where: R = sweep rate in Hz/sec 
Fs = FREQ SPAN setting 
T = SWEEP TIME setting 



Increasing the frequency span or decreasing the sweep 
time increases the sweep rate. 

3-135. Optimum Sweep Rate. The optimum sweep rate 
is the maximum rate at which the frequency can be 
swept without excessively compressing or skewing the 
amplitude response. When the 3580A is sweeping at 
what is considered to be the optimum rate, the 
amplitude compression is about 2Vo. 

3-136. The optimum sweep rate is determined by the 
response time of the instrument. If the response time is 
long, the sweep rate must be slow so that the instrument 
can respond properly. The response time of the 3580A is 
determined by the BANDWIDTH and DISPLAY 
SMOOTHING settings. Narrowing the bandwidth or 
increasing the display smoothing increases the response 
time and, therefore, decreases the optimum sweep rate. 

3-137. Optimum Sweep Indicator. The 3S80A is equip- 
ped with an internal detector that monitors the BAND- 
WIDTH, DISPLAY SMOOTHING, FREQUENCY 
SPAN and SWEEP TIME control settings. When these 
control settings are such that the sweep rate exceeds the 
optimum sweep rate, the front panel ADJUST indicator 
illuminates. 

3-138. To sweep at the optimum rate, first set the FRE- 
QUENCY, FREQUENCY SPAN, BANDWIDTH and 
DISPLAY SMOOTHING controls to obtain the desired 
measurement parameters. Then starting with a slow 
SWEEP TIME setting, increase the sweep rate until the 
ADJUST light first comes on. When the ADJUST light 
comes on, rotate the SWEEP TIME control one posi- 
tion counterclockwise. The ADJUST light will go out 
and the instrument will sweep at the optimum rate. 

3-139. Table 3-5 lists the optimum SWEEP TIME set- 
tings for various FREQ SPAN, BANDWIDTH and 
DISPLAY SMOOTHING settings. 

3-140. For closed-loop measurements where the 3580A 
is used as a network analyzer, the optimum sweep rate is 
determined by the 3580A BANDWIDTH and DIS- 
PLAY SMOOTHING control settings and by the band- 
width of the network under test. During closed-loop 
measurements, the input frequency is always near the 
center of the passband and the IF Filter is required to 
respond only to amplitude variations introduce by the 
network. For this reason, the optimum sweep rate for 
closed-loop measurements is generally much faster than 
it is for open-loop measurements. In many closed-loop 
measurement applications the sweep rate can be set 20 
to 25 times faster than the optimum rate indicated by 
the ADJUST light. 

3-141. If the optimum sweep rate is not limited by the 
bandwidth of the 3580A, it may be limited by the band- 
width of the network under test. For bandpass and low 
pass filters, a rough approximation of optimum sweep 
rate can be made using the following formula: 

R = »^ 

2 
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Where: R = optimum sweep rate in Hz/sec 

BW = bandwidth of network under test 

3-142. In practice it is often difficult to predict the op- 
timum sweep rate. For this reason, the simplest ap- 
proach is to start with the optimum rate set using the 
ADJUST light. Then, while observing the response 
curve, gradually increase the sweep rate until the 
amplitude or shape of the curve begins to change. When 



the curve begins to change the sweep rate is too fast. 

3-143. External Triggering. 

3-144. The EXT TRIG IN connector enables the fre- 
quency sweep to be remotely inhibited using a contact 
closure or TTL Logic Levels. This signal may be used to 
inhibit the sweep in the single, repetitive or Log Sweep 
mode. 



Table 3-5. Optimum Sweep Time Settings. 



Bandwidth 

Setting 


Freq 

SpanlOiv 


Spectrum 

Width 


Optimum SWP Time 
(Smoothing MinJ 


Optimum SWP Time 
(Smoothing Med.) 


Optimum SWP Time 
(Smoothing Mox.) 


1 Hz 


5 Hz 


50 Hz 


10 sec. 


1 00 sec. 




1 Hz 


10 Hz 


100 Hz 


20 sec. 


200 sec. 





1 Hz 


20 Hz 


200 Hz 


50 sec. 





— 


1 Hz 


50 Hz 


500 Hz 


100 sec. 








1 Hz 


0.1 kHz 


1 kHz 


200 sec. * 


— 


— 


3 Hz 


5 Hz 


50 Hz 


1 sec. 


10 sec. 


100 sec. 


3 Hz 


10 Hz 


100 Hz 


2 sec. 


20 sec. 


200 sec. 


3 Hz 


20 Hz 


200 Hz 


5 sec. 


50 sec. 





3 Hz 


50 Hz 


500 Hz 


1 0 sec. 


100 sec. 





3 Hz 


0.1 kHz 


1 kHz 


20 sec. 


200 sec. * 





3 Hz 


0.2 kHz 


2 kHz 


50 sec. 





_ 


3 Hz 


0.5 kHz 


5 kHz 


100 sec. 





__ 


3 Hz 


1 kHz 


10 kHz 


200 sec.* 




— 


10 Hz 


5 Hz 


50 Hz 


0.1 sec. 


1 sec. 


10 sec. 


10 Hz 


10 Hz 


100 Hz 


0.2 sec. 


2 sec. 


20 sec. 


10 Hz 


20 Hz 


200 Hz 


0. 5 sec. 


5 sec. 


50 sec. 


10 Hz 


50 Hz 


500 Hz 


1 sec. 


1 0 sec. 


100 sec. 


10 Hz 


0.1 kHz 


1 kHz 


2 sec. 


20 sec. 


200 sec.* 


10 Hz 


0.2 kHz 


2 kHz 


5 sec. 


50 sec. 





10 Hz 


0.5 kHz 


5 kHz 


10 sec. 


100 sec. 





10 Hz 


1 kHz 


10 kHz 


20 sec. 


200 sec. * 





10 Hz 


2 kHz 


20 kHz 


50 sec. 








10 Hz 


5 kHz 


50 kHz 


1O0 sec. 


— 


— 


30 Hz 


5 Hz 


50 Hz 


0.01 sec.** 


0.1 sec. 


1 sec. 


30 Hz 


10 Hz 


100 Hz 


0.02 sec. 


0.2 sec. 


2 sec. 


30 Hz 


20 Hz 


200 Hz 


0.05 sec. 


0.5 sec. 


5 sec. 


30 Hz 


50 Hz 


500 Hz 


0. 1 sec. 


1 sec. 


1 0 sec. 


30 Hz 


0.1 kHz 


1 kHz 


0.2 sec. 


2 sec. 


20 sec. 


30 Hz 


0.2 kHz 


2 kHz 


0.5 sec. 


5 sec. 


50 sec. 


30 Hz 


0.5 kHz 


5 kHz 


1 sec. 


1 0 sec. 


1 00 sec. 


30 Hz 


1 kHz 


10 kHz 


2 sec. 


20 sec. 


200 sec. * 


30 Hz 


2 kHz 


20 kHz 


5 sec. 


50 sec. 




30 Hz 


5 kHz 


50 kHz 


1 0 sec. 


1 00 sec. 


— 


100 Hz 


5 Hz 


50 Hz 


0.01 sec.** 


0.01 sec.* * 


0.1 sec. 


100 Hz 


10 Hz 


100 Hz 


0.01 sec.** 


0.02 sec. 


0.2 sec. 


100 Hz 


20 Hz 


200 Hz 


0.01 sec.** 


0.05 sec. 


0.5 sec. 


100 Hz 


50 Hz 


500 Hz 


0.01 sec.** 


0.1 sec. 


0.5 sec. 


100 Hz 


0.1 kHz 


1 kHz 


0.02 sec. 


0.2 sec. 


1 sec. 


100 Hz 


0.2 kHz 


2 kHz 


0.05 sec. 


0.5 sec. 


2 sec. 


100 Hz 


0.5 kHz 


5 kHz 


0.1 sec. 


1 sec. 


10 sec. 


100 Hz 


1 kHz 


10 kHz 


0.2 sec. 


2 sec. 


20 sec. 


100 Hz 


2 kHz 


20 kHz 


0.5 sec. 


5 sec. 


50 sec. 


100 Hz 


5 kHz 


50 kHz 


1 sec. 


10 sec. 


1 00 sec. 


300 Hz 


5 Hz 


50 Hz 


0.01 sec.** 


0.01 sec.** 


0.01 sec.** 


300 Hz 


10 Hz 


100 Hz 


0.01 sec.** 


0.01 sec.** 


0.02 sec. 


300 Hz 


20 Hz 


200 Hz 


0.01 sec.** 


0.01 sec.** 


0.05 sec. 


300 Hz 


50 Hz 


500 Hz 


0.01 sec.** 


0.01 sec.** 


0.1 sec. 


300 Hz 


0.1 kHz 


1 kHz 


0.01 sec.** 


0.02 sec. 


0.2 sec. 


300 Hz 


0.2 kHz 


2 kHz 


0.01 sec.** 


0.05 sec. 


0.5 sec. 


300 Hz 


0.5 kHz 


5 kHz 


0.01 sec. * • 


0. 1 sec. 


1 sec. 


300 Hz 


1 kHz 


10 kHz 


0.02 sec. 


0.2 sec. 


2 sac. 


300 Hz 


2 kHz 


20 kHz 


0.05 sec. 


0.5 sec. 


5 sec. 


300 Hz 


5 kHz 


50 kHz 


0.1 sec. 


1 sec. 


1 0 sec. 
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3-145. In order to inhibit the sweep, the externally 3-150. To use the Adaptive Sweep feature, the operator 

applied signal into the EXT TRIG IN connector is kept sets a baseline threshold using the front panel ADAP- 

low. To allow the 3580A to perform a single sweep the TIVE SWEEP control. The baseline threshold can be 

inhibit signal is allowed to go high for greater than adjusted anywhere from the bottom of the screen to ap- 

1 msec, but for less than the total sweep time. If the in- proximately 70% of full scale. For the plot shown in 

hibit signal is not returned to low within the specified Figure 3-28, the baseline threshold was set about 10 dB 

time, additional sweeps may be initiated. above the noise floor. 



3-146. To remotely inhibit the frequency sweep apply 
the following levels to the center terminals of the EXT 
TRIG IN connector: 

Sweep Inhibit: Ground (through < 10 K) or -0,5 V 
dc to 0.5 V dc. 

Sweep Enable: Open or + 2.5 V dc to + 5 V dc. 
NOTE 

The outer shield of the EXT TRIG IN con- 
nector is connected to case ground. The 
center terminal of the connector is the inhibit 
line. 

3-147. Adaptive Sweep. 

3-148. One of the inconveniences associated with low 
frequency spectrum analyzers is the extremely slow 
sweep rates required when using narrow bandwidths. 
For example, to sweep over a 2(X) Hz spectrum using a 
1 Hz bandwidth, the optimum sweep time setting is 50 
seconds per division. This makes the overall measure- 
ment time 500 seconds or about 8 minutes. If a sweep 
time setting of 200 seconds per division is used, the total 
measurement time is 2,000 seconds or 33 minutes. 

3-149. In many applications relatively wide portions of 
the spectrum being swept do not contain useful infor- 
mation. The plot shown in Figure 3-27, for example, has 
a number of narrow spectral components but more than 
98% of the display is nothing but noise floor. Using a 
conventional sweep at the optimum sweep rate, it took 
more than 15 minutes to trace the plot shown in Figure 
3-27. Using the 3580A Adaptive Sweep feature, 
however, the same plot (minus the noise floor) was trac- 
ed in about 1.5 minutes (Figure 3-28). 




Figure 3-27. Plot Using Conventional Sweep (15 minutes). 




Figure 3-28. Plot Using Adaptive Sweep. 



3-151. At the beginning of the Adaptive Sweep, the in- 
strument sweeps at the rate selected by the SWEEP 
TIME setting. This ensures that the zero response or any 
other signal on or near the start frequency will be pro- 
perly detected. After the sweep passes through any in- 
itial responses, the sweep rate is automatically increased 
to 20 or 25 times the selected rate. When the sweep 
reaches a response that rises above the baseline 
threshold, it backs up slightly, pauses to allow the IF 
Filter to settle and then sweeps slowly over the response 
at the panel-selected rate. When the response has been 
completely traced, the sweep is again speeded up until 
another response is encountered. As a result, the por- 
tions of the spectrum below the threshold level are not 
displayed, but the spectral responses above the 
threshold level are displayed just as they are using a con- 
ventional sweep. By sweeping rapidly through unused 
portions of the spectrum, the Adaptive Sweep greatly 
reduces the overall measurement time. 



3-152. Setting the Baseline Threshold. When setting the 
baseline threshold for the Adaptive Sweep, the follow- 
ing guidelines must be observed: 

a. In the Linear amplitude mode the threshold must 
be at least 60% below the peak of the smallest signal to 
be displayed. For example, if the peak of the smallest 
signal to be displayed is 4 vertical divisions, the thres- 
hold must be at least 2.4 divisions (0.6 X 4) below it. 
Similarly, if the peak of the smallest signal to be 
displayed is 1 vertical division, the threshold must be at 
least 0.6 of a division below it. 

b. In the Log amplitude mode, the threshold must be 
at least 8 dB below the peak of the smallest signal to be 
displayed. 
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3-153. The reason for setting the baseline threshold 
below the peak of the smallest signal to be displayed is 
that the responses are detected when the instrument is 
sweeping 20 to 25 times faster than the panel-selected 
rate. During these fast sweeps the IF Filter does not 
have time to fully respond. As a result, the signals ap- 
plied to the internal threshold detector are about 6 dB 
(50%) lower in amplitude than they are when sweeping 
at the optimum rate. If the threshold is not more than 6 
dB below the peak of a signal, that signal will not be 
detected and consequently, will not be displayed. 

NOTE 

Adaptive Sweep cannot be used on the 0.05 
sec.. 0.02 sec. and 0.01 sec. SWEEP TIME 
settings. 

3-154. With the SWEEP TIME control set to one posi- 
tion slower than the optimum rate, the signal compres- 
sion during fast sweeps is approximately 3 dB or 30%. 
This allows the baseline threshold to be set 4 dB or 45% 
below the peak of the smallest signal to be displayed. 
The trade off here is that the measurement time is con- 
siderably longer than it is when sweeping at the 
optimum rate. 

3-155. Adaptive Sweep, Log 1 dB Mode. The Adaptive 
Sweep is difficult to use in the Log 1 dB amplitude 
mode. This is because the display range is only 10 dB 
and, when sweeping at the optimum rate, the baseline 
threshold must be at least 8 dB below the peak of the 
smallest signal to be displayed. With the baseline 
threshold at the bottom of the screen, signals more than 
2 dB below full scale will not be displayed. If the Adap- 
tive Sweep is to be used in the Log 1 dB mode, set the 
SWEEP TIME control one or two positions slower than 
the optimum sweep rate. This will reduce the amplitude 
compression during fast sweeps and allow at least 50% 
of the display range to be used. If the Adaptive Sweep is 
not to be used in the Log mode, be sure the ADAPTIVE 
SWEEP control is in the OFF position. 

3-156. Adaptive Sweep Marker. When the ADAPTIVE 
SWEEP control is set to the ON position, a sweep 
marker appears on the display. The sweep marker is a 
blank spot or gap in the trace that indicates the position 
of the frequency sweep. The sweep marker is provided 
because the digital memory that generates the display 
does not track the fast-forward and fast-backward ex- 
cursions of the Adaptive Sweep. The sweep marker 
enables the operator to observe these excursions, mak- 
ing it easy to verify that the Adaptive Sweep is operating 
properly. 

3-157. In some cases it may be desirable to display the 
sweep marker without using the Adaptive Sweep. This 
can be done in the Linear and Log 10 dB modes by set- 
ting the ADAPTIVE SWEEP control to the ON posi- 
tion and leaving the baseline threshold at the bottom of 
the display. With the baseline threshold at the bottom of 



the display, the video level exceeds the threshold level 
causing the instrument to continually sweep at the 
panel-selected rate. 

3-158. Digitally-Stored Display. 

3-159. A unique feature of the 3580A is its digitally- 
stored display. The digitally-stored display provides a 
number of unusual operating conveniences. For exam- 
ple, display adjustments are not required when the 
sweep parameters are changed. The digitally-stored 
trace is automatically cleared and updated at the correct 
rate. The INTENSITY and FOCUS controls have the 
same effect as those of a regular oscilloscope. Once they 
are set, they do not need to be readjusted. Moreover, 
the INTENSITY control can be set to any level without 
danger of burning the CRT face. Digital storage pro- 
vides a bright, crips, flicker-free presentation. There is 
no blooming of display ambiguity. 

3-160. One of the major advantages of digital storage is 
its ability to retain a trace indefinitely, i.e., as long as 
power is applied to the instrument. When a signal sweep 
is made, the trace that is generated will continue to be 
displayed until the CLEAR WRITE button is pressed or 
until it is replaced by a new sweep. If a trace is needed 
for furture reference, it can be permanently stored in 
memory by simply pressing the STORE pushbutton. 
The “stored trace” and a current or “refresh trace” can 
then be displayed simultaneously (Figure 3-29). If 
desired, the stored trace can be blanked from the display 
by pressing the BLANK STORE button. Releasing the 
BLANK STORE button returns the stored trace to the 
display. 

3-161. A permanently stored trace is not effected by 
changing the control settings or by pressing the CLEAR 
WRITE button. The only way the stored trace can be 
cleared from memory is by releasing the STORE button 
or turning the power off. When the STORE button is in- 
itially released, the stored trace disappears and a series 
of dots appear on the display (Figure 3-30). The dots are 
automatically cleared when the display is updated by a 
new sweep. 



CURRENT STORED 

TRACE / TRACE 



\ 




Figure 3-29. Stored Trace and Current Trace Displayed 
Simultaneously. 
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3-162. Reduced Resolution. The digital memory in the 
3580A has 1024 addresses when the Y-axis amplitude in- 
formation is stored. When the STORE button is not 
presses, each address corresponds to a given position of 
the frequency sweep and the X-axis of the display is 
divided into 1024 discreet segments. When the STORE 
button is pressed, the memory is split in half. One half 
(512 addresses) is used for the stored trace and the other 
half is for the refresh trace. Since only 512 addresses are 
used for each trace, the display resoultion is decreased. 
This means that the display is not quite as detailed as it 
is with a single trace stored in 1024 addresses. The 
techniques used for storing information and splitting 
the memory are such that the peaks of the responses are 
always retained. Thus, the reduced resolution does not 
normally obsecure any useful information. 




Figure 3-30. Store Button Released. 



3-163. Recorder Outputs. 

3-164. Recorder outputs are provided on the rear panel 
of the 3580A to permit the use of an external X-Y 
recorder/plotter. The -hp- Model 7035B Option 020 
X-Y Recorder is recommended. Although the standard 
Model 7035B and other X-Y recorders can be used, the 
7035B Option 020 is preferable because it has some 
special features that simplify scale calibration. In addi- 
tion, the Model 703SB Option 020 is equipped with an 
X-axis log converter which can be used to scale the 
3580A linear sweep to obtain a full log sweep over a 
3-decade (10 Hz to 10 kHz) range. 

3-165. X-Axis Output. The X-AXIS output supplies a 
dc voltage proportional to the position of the frequency 
sweep on the CRT display. When the sweep is at the 
start frequency, the X-Axis output is 0 V dc; when the 
sweep is at the end frequency, the output is -I- 5 V dc. 
The output resistance is 1 Kilohm, nominal. 

3-166. In the Repetitive and Single sweep modes when 
Adaptive Sweep is not used, the X-Axis output is a 0 V 
to + 5 V linear ramp. When Adaptive Sweep is used, the 
output voltage tracks the forward and reverse excur- 
sions of the sweep. In the Manual Sweep mode, the 
X-Axis output voltage corresponds to the sweep posi- 
tion set by the MANUAL VERNIER control. When the 
Reset or Log Zero mode is selected, the X-Axis output 
remains at 0 V dc. 



3-167. In the Log Sweep mode, the frequency is swept 
logarithmically but the X-Axis output is still a 0 V to 
+ 5 V linear ramp. An output of 0 V dc corresponds to 
the 20 Hz start frequency, an output of + 2.5 V dc cor- 
responds to 982 Hz at the center of the display and an 
output of + 5 V dc corresponds to the 43 kHz end fre- 
quency. 

NOTE 

Because of the relatively fast sweep rates 
used in the Log Sweep mode, conventional 
X- Y recorders connected to the X-AXIS out- 
put cannot respond properly. To make 
amplitude vs. log-frequency recordings, use 
an X- Y recorder that has a built-in log con- 
verter for the X-axis input (-hp- 7035B Opt. 

020). Connect the 3580A X-AXIS output to 
the X-axis input of the recorder. With the 
recorder set to the Log mode, sweep the 
3580A at a slow linear rate using the Single 
or Repetitive Sweep mode. 

3-168. Y-Axis Output. The Y-AXIS output supplies a 
dc voltage proportional to the amplitude of the 
responses appearing on the display. An output of 0 V dc 
corresponds to the bottom of the screen; The Y-Axis 
output voltage is 0.5 V per division in the Linear 
Amplitude mode, 0.05 V per dB in the Log 10 dB mode 
and 0.5 V per dB in the Log 1 dB mode. Output 
resistance is 1 kilohm nominal 

3-169. There are several things about the Y-AXIS out- 
put that should be noted: 

a. In the Log 10 dB mode, rotating the 
AMPLITUDE REF LEVEL control in a clockwise 
direction offsets the display in steps of 10 dB. This also 
offsets the Y-Axis output in steps of -1-0.5 V. 

b. In the Log 1 dB mode, the display ranges from 0 
dB (-1-5 V) to -10 dB (0 V). The Y-Axis output, 
however, extends from approximately -I- 1 dB (-t- 5.5 V) 
to-13dB (-1.5 V). 

c. Changing the baseline threshold using the ADAP- 
TIVE SWEEP control does not effect the Y-Axis output 
voltage. 

3-170. Pen Lift Output. The PEN LIFT output is pro- 
vided for use with X-Y recorders having electrically 
operated pen lift circuits that allow the pen to be 
remotely actuated by a contact closure. The PEN LIFT 
output is operative only in the Single sweep mode. If 
Adaptive Sweep is not used, a contact closure is present 
between the PEN LIFT output terminals for the dura- 
tion of the single sweep. If Adaptive Sweep is used, the 
contact closure is present only when the instrument is 
sweeping slowly over a response. This prevents the fast- 
forward and fast-backward excursions of the sweep 
from being recorded. The PEN LIFT output terminals 
are isolated from case ground. Do not use clear-write to 
reset sweep. 
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3-171. Tracking Oscillator Output. 

3-172. The rear panel TRACKING OSC OUT connec- 
tor supplies a S Hz to SO kHz sinusodial output signal 
that tracks the tuned or swept frequency of the instru- 
ment. The specified frequency response of the tracking 
oscillator output signal is ± 3% over the 5 Hz to 50 kHz 
frequency range. Total harmonic distortion and 
spurious is more than 40 dB below a 1 V rms signal 
level. The output impedance is 600 ohms, nominal. 
When the output is terminated in 600 ohms, the LEVEL 
control may be used to adjust the output from 0 V to 1 
V rms. 

3-173. The frequency accuracy of the tracking 
oscillator output signal is specified at ± 2.5 Hz relative 
to the center of the instrument’s passband. On the 1 Hz 
and 3 Hz bandwidths, the passband is less than 2.5 Hz 
above and below the center frequency. Thus, the track- 
ing oscillator output frequency may be slightly outside 
of the passband. This is of little consequence except dur- 
ing closed-loop measurements where the tracking 
oscillator signal is fed into the INPUT through a net- 
work under test. If the tracking oscillator frequency is 
outside the passband, insertion loss will be encountered. 
Under worst case conditions, maximum insertion loss is 
approximately 30 dB on the 1 Hz bandwidth and 8 dB 
on the 3 Hz bandwidth. Typically, the insertion loss is 
about 5 dB on the 1 Hz bandwidth and 2 dB on the 3 Hz 
bandwidth. 

WARNING I 

Dangerous voltages, capable of causing 
death, are present in this instrument. Refer 
the adjustment of A2C4 (discussed in Para- 
graph 3-174) to Service Trained Personnel 
only. 

3-174. For most closed-loop measurements optimum 
results will be obtained using the 10 Hz or 30 Hz band- 
width. If, for some reason, the 1 Hz or 3 Hz bandwidth 
is used insertion loss can be minimized by removing the 
top cover and adjusting A2C4 (100 kHz ADJ) so that 
the tracking oscillator frequency is in the center of the 
passband. An alternative approach is to apply an exter- 
nal reference signal to the TRACKING OSC IN connec- 
tor and adjust the frequency of the reference so that the 
tracking oscillator frequency is in the center of the pass- 
band (see Paragraph 3-176). 

3-175. Tracking Oscillator Input. 

3-176. Figure 3-31 is a simplified block diagram of the 
Tracking Oscillator circuit. With the rear panel slide 
switch in the NORMAL position, the 100 kHz to 150 
kHz signal from the VTO is mixed with a 100 kHz signal 
from a Crystal Oscillator. The 0 Hz to 50 kHz dif- 
ference frequency is fed through a 50 kHz Low-Pass 
Filter and applied to the TRACKING OSC OUT con- 
nector. With the slide switch in the EXT REF position. 



the 100 kHz Crystal Oscillator is disconnected and an 
external reference signal can be applied to the Mixer 
through the TRACKING OSC IN connector. The fre- 
quency of the external reference signal can be varied 
about 100 kHz to offset or frequency modulate the 
tracking oscillator output signal. Increasing the fre- 
quency of the external reference signal decreases the 
tracking oscillator output frequency; decreasing the ex- 
ternal reference frequency increases the tracking 
oscillator output frequency. 




Figure 3-31. Tracking Oscillator. 



3-177. The signal level applied to the TRACKING OSC 
IN connector should be 100 mV rms ± 10%. Use a 
highly stable signal source such as an -hp- Model 
3320A/B or 3330A/B Frequency Snythesizer. The im- 
pedance of the tracking oscillator input is approximate- 
ly 3.6 kilohms. 

3-178. LO. Output. 

3-179. The VTO in the 3580A generates I MHz signal 
which is divided in frequency to obtain the 100 kHz to 
150 kHz VTO signal that is applied to the Input Mixer 
and Tracking Oscillator. The 1 MHz to 1.5 MHz signal 
from the VTO is available at the rear panel LO OUT- 
PUT connector. The signal level at the LO OUTPUT is 
10 mV rms; output impedance is 1 kilohm, nominal. 

3-180. The tuned frequency of the instrument can be 
measured to an accuracy of ± 5 Hz with an electronic 
frequency counter connected to the LO OUTPUT. The 
following formula can be used to calculate the tuned 
frequency from the counter reading: 

Ft = - 100 kHz 

10 

Where: Ft = tuned frequency 
Fc = counter reading 

3-181. The tuned frequency of the instrument can be 
measured using either the L.O. Output or the Tracking 
Oscillator Output. It is generally preferable to use the 
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L.O. Output because it provides greater frequency 3-186. Temperature Limits. To prevent battery dam- 

resolution. Also the L.O. Output frequency can be age, the following temperature limits must be observed: 

measured using a 0. 1 second gate time for fast response. 

a. Operating Temperature: 0°C ( + 32°F) to + 40°C 

3-182. Option 001. (-H 140°F) 



3-183. The 3580A Option 001 is equipped with an inter- 
nal rechargeable battery pack and a protective front 
panel cover for complete portability. 



WARNING 



To protect operating personnel, the 3580A 
Option 001 chassis must be grounded. For 
power line operation connect the power cord 
to a three-prong grounded receptacle. For 
battery operation connect the common 
(black) input terminal to earth ground or to 
an appropriate system ground. If a system 
ground is used be sure it is actually at ground 
potential and is not a voltage source. 

3-184. The 3580A Option 001 can be operated from the 
ac power line or from its own internal battery pack. 
With POWER switch set to the ON (AC) position, the 
instrument receives its power from the ac power line and 
a trickle charge is applied to the batteries. The trickle 
charge prevents the batteries from discharging, but is 
not sufficient to recharge the batteries in a reasonable 
time. With the POWER switch in the ON (BAT) posi- 
tion, the ac power is tuned off and the instrument 
receives it power solely from the internal battery pack. 
A fully charged battery pack will operate the instrument 
for more than 5 hours. When the batteries are discharg- 
ed to the point where they cannot operate the instru- 
ment properly, the power is automatically shut off. This 
eliminates erroneous measurements caused by weak bat- 
teries and further prevents the batteries from being 
damaged due to excessive discharge. 

3-185. To recharge the batteries, connect the instru- 
ment to an appropriate ac power source and set the 
POWER switch to the CHARGE position. The 
POWER light will illuminate. The instrument cannot be 
operated while the batteries are being charged. Recharge 
time for completely discharged batteries is 14 hours. 
The useful life of the batteries is more than 100 
charge/discharge cycles. 

ronnnnrvwY'vo 

bCAUTION4 

The instrument should not be left in the 
CHARGE mode for prolonged periods. A 
charge period of 14 hours is sufficient to 
recharge a fully discharged battery pack. Ex- 
tended periods of overcharge in ambient 
temperatures exceeding S0°C (86°F) will 
severely degrade battery life and capacity by 
causing the cells to overheat. 



b. Charge Temperature Range: 0°C ( + 32‘'F) to 
+ 40“C (-)- 104‘’F) 

c. Storage Temperature Range: -40“C (-40“F) to 
-f50“C (+ 122'>F) 

3-187. Option 002. 

3-188. The 3580A Option 002 is equipped with a front 
panel slide switch which permits selection of three input 
configurations: Unbalanced, Balanced Bridge, and Bal- 
anced Terminated. These input configurations are illus- 
trated in Figure 3-32. In addition, the 3580A Option 002 
TRACKING OSC OUT is transformer coupled to pro- 
vide a 600-ohm balanced output configuration, with an 
output level of 0 V to > 1 V rms into 600-ohms (Ad- 
justable). 
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The differential signal level applied to the 
Option 002 Balanced Terminated input must 
not exceed + 27 dBm atOV dc. The combin- 
ed ac and dc levels must be such that the 
power dissipated by the terminating resistor 
is less than 0.5 watt. 

3-189. The 3580A Option 002 can be calibrated for ab- 
solute measurements in rms volts, dBm/600 ohms or 



dBm/900 ohms. The selection is made using the front 
panel dBm 900 ohm/LIN - - dBm 600 ohm slide switch. 
Relative measurements can be made in dB or percent of 
full scale. 

3-190. It should be noted that in the unbalanced input 
configuration, the input shunt capacitance is 40 pF, 
nominal. This differs from the 30 pF shunt capacitance 
of the standard Model 3580A. If a 10:1 divider probe is 
used, it must have sufficient adjustment range to com- 
pensate for the 40 pF shunt capacitance. An -hp- Model 
I0003A Voltage Divider Probe is recommended. 



a-f Refer to Section VIII Backdating. 



3-191. BASIC OPERATING PROCEDURES. 

3-192. Instrument Turn On. 

3-193. Power Line Operation. 

a. Check the line voltage at the point of installation. 

b. Refer to Figure 3-33 and set the 3580A for the line 
voltage to be used (100 V, 120 V, 220 or 240 V). Line 
voltage must be within -I- 5% to -10% of voltage setting. 

c. Verify that the proper fuse is installed in the fuse 
holder: 

Line Setting Fuse Type -hp- Part We. 

100V/120V 0.5 A, 250 V 2110-0012 

Normal Blow 

220V/240V 0.25 A, 250 V 2110-0004 

Normal Blow 

d. Connect the detachable ac power cord to the rear 
panel power receptacle and to the power source. 

e. Set the POWER switch to the ON (AC) position. 
The POWER light will illuminate. 

f. Allow approximately 15 seconds for the CRT to 
warm up. Adjust the INTENSITY and FOCUS controls 
for a bright, clear presentation on the CRT. When the 
instrument is initially turned on, the display may be 
similar to the one shown in Figure 3-34. This display 
reflects the preferred states of the storage elements in 
the digital memory and is not meaningful. To clear the 
display, press the CLEAR WRITE button. 

g. Allow a warm-up period of at least 1 hour before 
using the 3580A in a critical measurement application. 



3-194. Battery Operation (Option 001). 

a. Connect the low (black) terminal of the front 
panel INPUT connector to earth ground or to an ap- 
propriate system ground. 

b. Set the POWER switch to the ON (BAT) position. 
The POWER light will illuminate. 

c. Allow approximately 15 seconds for the CRT to 
warm up. Adjust the INTENSITY and FOCUS controls 
for a bright, clear presentation on the CRT. When the 
instrument is initially turned on, the display may be 
similar to the one shown in Figure 3-34. This display 
reflects the preferred states of the storage elements in 
the digital memory and is not meaningful. To clear the 
display, press the CLEAR WRITE button. 

d. Allow a warm-up period of at least 1 hour before 
using the 3S80A in a critical measurement application. 

e. To recharge the batteries, perform Steps a through 
d of the power-line turn on procedure (Paragraph 
3-193). Set the POWER switch to the CHARGE posi- 
tion. The POWER light will illuminate. The instrument 
cannot be used while the batteries are being charged. 

rofvr-r-rinrvvvj 

fcautionJ 

Caaaaaaaaaaa5 

The instrument should not be left in the 
CHARGE mode for prolonged periods. A 
charge period of 14 hours is sufficient to 
recharge a fully discharged battery pack. Ex- 
tended periods of overcharge in ambient 
temperatures exceeding 30°C (86°FJ will 
severely degrade battery life and capacity by 
causing the cells to overheat. 
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Operating voltage i$ shown in module window. 




SELECTION OF OPERATING VOLTAGE 

1. Disconnect power cord and slide cover to left to gain 
access to fuse compartment. 

2. Remove line fuse by pulling outward on FUSE PULL. 

3. To select operating voltage: 

a. Rotate FUSE PULL to left and remove PC board. 

b. Orient PC board so that desired voltage marking is 
on the top, left-hand side. 

c. Push PC board firmly Into its slot. 

4. Rotate FUSE PULL back to Its normal position and insert 
fuse in holder. Be sure to use the cmrrect fuse value. 



Figure 3-33. Voltage Selection. 



3-195. Frequency Calibration Procedure (Log Sweep 
only) ^16. 

3-196. This procedure should be performed before each 
use of the Log Sweep mode. 





Figure 3-34. Typical Turn On Display. 

3-197. Set the -hp- 3580A controls as follows: 



dBV/LlN - dBm Switch dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(Fully CW) 

FREQUENCY N/A 

START CTR N/A 

BANDWIDTH 30 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V N/A 

SWEEP TIME/DI V N/A 

SWEEP MODE LOG ZERO 

PRESS CLEAR WRITE 



3-198. Adjust the fine FREQUENCY control until the 
FREQUENCY display reads 20 Hz. 

3-199. Amplitude Calibration Procedure <^16. 

3-200. The Amplitude Calibration Procedure should be 
performed initially after warm-up and each time the 
BANDWIDTH setting is changed. 



ADAPTIVE SWEEP OFF 

DISPLAY STORE and BLANK STORE 



Released 



AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 



3-201. For operation on the 1 Hz or 3 Hz BAND- 
WIDTH proceed as follows: 

a. Turn the instrument on (Paragraph 3-192). 

b. Set the 3580A controls as follows: 
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DISPLAY STORE and BLANK STORE 



AMPLITUDE MODE LOG lOdB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBV/LIN - dBm Switch dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(Fully CW) 

FREQUENCY 10000 Hz 

START CTR CTR 

BANDWIDTH 1 Hz or 3 Hz 

(whichever is to be used) 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 0 Hz 

SWEEP TIME/DI V N/A 

SWEEP MODE MAN 



c. Turn the ADAPTIVE SWEEP control to the on 
position so the sweep marker (gap) appears on the 
horizontal trace. Leave the baseline threshold at the bot- 
tom of the screen. 

d. While pressing the CLEAR WRITE button, adjust 
the MANUAL VERNIER so that the sweep marker is in 
the center of the display. Release the CLEAR WRITE 
button and set the ADAPTIVE SWEEP control to the 
OFF position. 

e. Carefully adjust the fine FREQUENCY control 
for a peak 10 kHz response in the center of the display. 

f. Using a small screwdriver, adjust the front panel 
CAL 10 kHz potentiometer so that the peak of the 10 
kHz response is exactly full scale. 

g. Set the AMPLITUDE MODE to LOG 1 dB/DIV. 
Repeat Step f. 

3-202. For operation on the 10 Hz, 30 Hz, 100 Hz or 
300 Hz BANDWIDTH proceed as follows: 

a. Turn the instrument on (Paragraph 3-192). 

b. Set the 3580A controls as follows: 

DISPLAY STORE and BLANK STORE 



Released 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBV/LIN - dBm Switch dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(Fully CW) 

FREQUENCY 10000 Hz 

START CTR CTR 

BANDWIDTH 10 Hz - 300 Hz 

(whichever is to be used) 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V See Table 3-6 

SWEEP TIME/DI V See Table 3-6 

SWEEP MODE REP 



c. Using the ADAPTIVE SWEEP control, set the 
baseline threshold to -60 dB on the display. 

d. Using a small screwdriver, adjust the front panel 
CAL 10 kHz potentiometer so that the peak of the 10 
kHz response is exactly full scale. 

e. Set the AMPLITUDE MODE to LOG 1 dB/DIV. 
Using the ADAPTIVE SWEEP control, set the baseline 
threshold to the bottom of the display. Repeate Step d. 



Tabla 3-6. Control Settings (Amplitude Calibration). 



Bandwidth 

Satting 


Freq. SpanIDiv 


Sweep TimalDiv 


10 Hz 


20 Hz 


0.5 sec 


30 Hz 


0.1 kHz 


0.2 sec 


100 Hz 


0.5 kHz 


0. 1 sec 


300 Hz 


1 kHz 


0.02 sec 



3-203. Input Probe Compensation. 

3-204. Before using a 10:1 voltage divider probe it is 
necessary to adjust the probe for optimum frequency 
response. Once the probe is properly adjusted, it should 
not require further attention. It is good practice, 
however, to perform periodic verification tests to ensure 
that optimum adjustment is maintained. 

a. Turn the instrument on as outlined in Paragraph 
3-192. 

b. Connect the probe to the 3580A INPUT using a 
BNC to banana-plug (-hp- Part Number 1251-2277). 

c. Set the 3580A controls as follows: 



ADAPTIVE SWEEP OFF 

DISPLAY STORE and BLANK STORE 

Released 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

INPUT SENSITIVITY -10 dB 

FREQUENCY 00000 Hz 

START CTR START 

BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 2 KHz 

SWEEP TIME/DIV 0.05 SEC 

SWEEP MODE REP 



d. Set the rear panel LEVEL control fully clockwise 
(facing rear panel). 

e. Connect the probe tip to the rear panel TRACK- 
ING OSC OUT connector. Connect the ground lead of 
the probe to case ground. 
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f. Adjust the front panel amplitude VERNIER so 
that the horizontal trace is between 0 dB and -10 dB on 
the display. 

g. Set the AMPLITUDE MODE to LOG 1 dB/DIV. 

h. Adjust the probe so that its response is flat over 
the entire frequency range (Figure 3-35). 




PROPERLY 

COMPENSATED 




UNCOMPENSATED 



Figure 3-35. Probe Compensation. 

3-205. Familiarization Exercise. 

3-206. The following procedure demonstrates the 
Digital Storage, Adaptive Sweep and other operating 
features of the 3580A. 

a. Turn the instrument on as outlined in Paragraph 
3-92. Perform the Amplitude Calibration Procedure 
(Paragraph 3-199). Perform the amplitude calibration 
using the 100 Hz BANDWIDTH and the LOG 10 dB 
AMPLITUDE MODE. 

b. Set the 3580A controls as follows: 



ADAPTIVE SWEEP OFF 

DISPLAY STORE and BLANK STORE 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBV/LIN - dBm Switch dBV/LlN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(Fully CW) 

FREQUENCY 00000 Hz 

START CTR START 

BANDWIDTH 100 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 5 KHz 

SWEEP TIME/DIV 1 SEC 

SWEEP MODE REP 



c. The spectral components of the 10 kHz calibration 
signal will now appear on the display. If the instrument 
is properly calibrated, the peak of the 10 kHz fun- 
damental frequency component will be at full scale and 
the zero response will coincide with the first line on the 
left-hand side of the display graticule. 

d. Set the BANDWIDTH switch to the 30 Hz posi- 
tion. The ADJUST light will illuminate to indicate that 
the sweep rate is too fast. As the trace is updated by a 
new sweep, the amplitudes of the various frequency 
components will be compressed because the IF Filter 
does not have time to fully respond. 

e. Rotate the SWEEP TIME control counterclock- 
wise until the ADJUST light goes out (10 SEC). When 
the ADJUST light goes out, the instrument is sweeping 
at the optimum rate. 

f. Set the SWEEP MODE switch to the SING 
(Single) position. Press and release the CLEAR WRITE 
button. This will clear the display and initiate a new 
sweep. Allow 100 seconds for the display to be updated. 
The trace generated by the single sweep will continue to 
be displayed until it is cleared or replaced by a new 
sweep. 

g. Press the STORE button and then press the 
BLANK STORE button. The trace currently being dis- 
played is now permanently stored in memory and can be 
recalled at any time by releasing the BLANK STORE 
button. 

h. Using the ADAPTIVE SWEEP control, set the 
baseline threshold about 10 dB above the noise floor. 

i. Press and release the CLEAR WRITE button to in- 
itiate a new sweep. Observe the fast and slow excursions 
of the Adaptive Sweep. Note that the pen lift relay clicks 
each time the instrument begins to sweep slowly over a 
response. The Adaptive Sweep takes only about 15 
seconds to trace the plot that previously took 100 
seconds. 

j. Set the ADAPTIVE SWEEP control to the OFF 
position. Release the BLANK STORE button to com- 
pare the 15 second trace and the 100 second trace. The 
two traces will be identical except the 15 second trace 
obtained using the Adaptive Sweep will not have a noise 
floor. Again press the BLANK STORE button. The per- 
manently stored trace will disappear. 

k. Set the SWEEP MODE switch to the REP (Repeti- 
tive) position. 

l. To examine the 20 kHz frequency component in 
greater detail, set the START/CTR switch to CTR, set 
the FREQ SPAN/DIV to 0.5 KHz and set the SWEEP 
TIME/DIV to 1 SEC. At this point, the center of the 
display is 0 Hz and the negative frequencies on the left- 
hand side of 0 Hz are blanked. Set the FREQUENCY 
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display to 20000 Hz. When the trace is updated by a new 
sweep, the 20 kHz frequency component will appear in 
the center of the display. 

m. Set the BANDWIDTH switch to 300 Hz. This will 
make the 20 kHz component wider because the 
analyzer’s response to a CW signal is an amplitude vs. 
frequency plot of the IF Filter. 

n. Release the BLANK STORE button. The perman- 
ently stored trace will reappear on the display. Even 
though the sweep parameters have been changed, the 
stored trace appears exactly as it did when the STORE 
button was initially pressed. 

o. Set the FREQ SPAN/DI V to 5 KHz and allow 10 
seconds for the display to be updated. 

p. Release the STORE button. The previously stored 
trace will disappear and a series of dots will appear on 
the current trace. The dots will be cleared when the 
display is updated by a new sweep. 

3-207. Technique For Measuring Noise. 

3-208. The 3580A uses peak detection on the sweep 
spectrum. Therefore, the noise displayed is peak noise 
and can be several dB higher than average noise. 
Average noise measurements can be made if the follow- 
ing technique is used; 

a. Use display smoothing. 

b. Ignoring the adjust warning light, decrease Sweep 
Time/Div until the display noise level no longer de- 
creases. The spectrum shape of the noise should be 



gradually changing, not abruptly, allowing the spectrum 
analyzer to follow it well. 

3-209. Average Detection Error. The video detector is 
an average responding full wave detector. This type of 
detector has an inherent error when detecting noise. In 
the 3580A, the error occurs in both the linear and log 
modes of operation. To correct for this error, multiply 
the displayed reading by 1.128 to get the rms value. 

3-210. Log Conversion Error. In the Log mode of 
operation, an additional correction must be made to 
compensate for log conversion error. Add l.S dB to the 
corrected display reading. 

NOTES 

1. Only "Gently” varying noise spectra 
can be accurately measured using this techni- 
que. Accurate measurement of both discrete 
lines and noise levels in the same spectrum is 
generally not possible. 

2. To calculate the equivalent noise band- 
width, multiply the 3 dB bandwidth by 1.12. 
Remember that the 3 dB bandwidth has a 
tolerance of ±15 Vo and therefore should be 
measured if accurate results are desired. 

3. The recorder Y Axis output is linear 
and continuous. Noise measurements can be 
made by connecting a true rms reading 
voltmeter to this output. See Paragraph 
3-168 for operating information concerning 
the Y Axis output. The use of an X-Y 
recorder may also prove beneficial in making 
noise measurements. 
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THEORY OF OPERATION 



4-1. INTRODUCTION. 

4-2. This section contains a Simplified Block Diagram 
Description and a Functional Description of the 3580A 
Spectrum Analyzer. 

4-3. SIMPLIFIED BLOCK DIAGRAM DESCRIPTION. ^16 

4-4. Refer to the Simplified Block Diagram (Figure 4-1) 
for the following discussion. 

The 3580A can be divided into five major sections: 

1) Amplitude Section 

2) Frequency and Sweep Section 

3) Digital Storage Section 

4) Display 

5) Frequency Display 

4-5. Amplitude Section. 

4-6. The Amplitude Section consists of an Input Cir- 
cuit, an Overload Detector an Input Mixer, an IF Filter, 
Log and Linear IF Amplifiers, a Video Detector, a 
Video Filter and a Video Output Circuit. 

4-7. Input Circuits. The Input Circuits, controlled by 
the front panel INPUT SENSITIVITY switch, provide 
the gain or attenuation needed to maintain the proper 
signal level at the input of the Mixer. The Input Circuits 
also contain a 50 kHz low-pass filter which prevents im- 
age frequencies (200 kHz and above) from reaching the 
Mixer. 

4-8. Overload Detector. The Overload Detector at the 
input of the Mixer senses when the input level exceeds 
the design limits and, in turn, lights the front panel 
OVERLOAD indicator. This is an important function 
since signals that overdrive the mixer can produce har- 
monic and spurious mixing products which ultimately 
appear on the display. 

4-9. Input Mixer. The Input Mixer is a double-balanced 
active mixer in which the 0 Hz to 50 kHz input signal is 
mixed with a 100 kHz to 150 kHz signal from the 
Voltage-Tuned Local Oscillator (VTO). The output of 
the Mixer is a composite signal containing the upper and 
lower sidebands. 

4-10. To select a given frequency component present at 
the input of the Mixer, the VTO frequency is tuned so 
that the difference between it and the frequency of in- 
terest is 100 kHz: 



Fvto - Fin = 100 kHz 

Where: Fvto = 100 kHz to 150 kHz VTO frequency 
Fin = 0 Hz to 50 kHz input frequency 

The 100 kHz intermediate frequency (IF) is fed through 
the IF Filter, detected and displayed on the CRT. 
Signals outside the passband of the IF Filter are re- 
jected. 

4-11. IF Filter. The IF Filter contains five cascaded 
crystal filter stages. The center frequency of the filter is 
100 kHz and the 3 dB bandwidth varies from 1 Hz to 
300 Hz as a function of the front panel BANDWIDTH 
setting. Since the Input Circuits and Input Mixer are 
broadband through 50 kHz, the selectivity of the instru- 
ment is determined entirely by the bandwidth of the IF 
Filter. 

4-12. Log and Linear Amplifiers. The 100 kHz output 
of the IF Filter is applied to the Video Detector through 
a Log Amplifier in the Log Amplitude mode or through 
a Linear Amplifier in the Linear Amplitude mode. The 
Log Amplifier converts the amplitude of the incoming 
IF signal to a logarithmic value, providing an 80 dB 
display range. The Linear Amplifier is a conventional 
amplifier circuit in which the gain is varied to provide 
the 20 V, 10 V, 2 V, 1 V ranging sequence used in the 
Linear mode. Also, the Linear Amplifier contains a 
variable attenuator which increases the overall gain as 
the AMPLITUDE REF LEVEL switch is changed from 
the XI position. 

4-13. Video Detector. The Video Detector is an 
average-responding, full-wave detector circuit which 
produces a dc voltage proportional to the amplitude of 
the 100 kHz log or linear input signal. 

4-14. Video Filter. The Video Filter is an RC filter net- 
work controlled by the BANDWIDTH and DISPLAY 
SMOOTHING controls. The purpose of the filter is to 
smooth-out the ripple and noise riding on the detected 
video signal. 

4-15. Video Output Circuit. The Video Output Circuit 
functions as an output buffer in the Linear mode and as 
a variable gain amplifier in the Log 10 dB and Log 1 dB 
modes. In the Log 10 dB mode, a variable dc offset 
voltage, controlled by the AMPLITUDE REF LEVEL 
switch, is summed with the video input signal. This 
allows the entire display to be offset in steps of 10 dB as 
the AMPLITUDE REF LEVEL setting is change from 0 
dB to -70 dB. In the Log 1 dB mode the gain of the 
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Video Output Circuit is increased to provide an expand- 
ed scale of 1 dB per division. Changing the AMPLI- 
TUDE REF LEVEL setting then varies the dc offset 
voltage to select any 10 dB portion of the 80 dB range. 
The output of the Video Output Circuit, ranging from 0 
V to + 5 V dc, is applied to the rear panel Y-AXIS out- 
put connector and to the Digital Storage Section. 



4-16. Frequency and Sweep Section. 

4-17. The Frequency and Sweep Section consists 
basically of a Ramp Generator, a Dial Mixing 
Amplifier, a Voltage-Tuned Local Oscillator (VTO) and 
a Tracking Oscillator. 

4-18. Ramp Generator. The Ramp Generator produces 
a 0 V to -t- 5 V linear ramp which is applied to the Dial 
Mixing Amplifier and to the Digital Storage Section. 
The frequency of the ramp is determined by the front 
panel SWEEP TIME setting. The FREQ SPAN control, 
located between the Ramp Generator and Dial Mixing 
Amplifier, determines the amplitude of the ramp ap- 
plied to the VTO and thus, the overall change in fre- 
quency produced by the ramp. 

4-19. Dial Mixing Amplifier. In the Dial Mixing 
Amplifier, the ramp voltage is combined with a variable 
dc voltage from the front panel FREQUENCY control. 
This dc voltage establishes the low-frequency limit or 
“start frequency” of the VTO. 

4-20. VTO. The VTO generates a 100 kHz to 150 kHz 
square wave which is applied to the Input Mixer in the 
Amplitude Section and to the Tracking Oscillator. 

4-21. Tracking Oscillator. In the Tracking Oscillator, 
the 100 kHz to 150 kHz VTO signal is mixed with a 100 
kHz signal from a crystal oscillator. This produces the 0 
Hz to 50 kHz tracking signal which is available at the 
rear panel TRACKING OSC OUT connector. 

4-22. Digital Storage Section. 

4-23. Because of the extremely slow sweep rates used in 
the 3580A, some form of display storage is required. 
The most common method for obtaining display storage 
is to use a storage CRT in which the display is retained 
by the phosphor or by a “storage mesh” located behind 
the CRT face. Relatively recent advances in large-scale 
integrated circuits, however, have made it possible to 
use a digital storage technique in the 3580A. Digital 
storage permits the use of a standard oscilloscope CRT 
and further provides several operating conveniences not 
available with conventional displays. 

4-24. In the Digital Storage Section, the 0 V to -h 5 V 
“frequency ramp” from the Frequency and Sweep Sec- 
tion is applied to an A to D converter where it is con- 
verted to binary and used to address a memory bank. At 
the same time the detected video information from the 



Amplitude Section is converted to binary by an A to D 
converter and stored in the memory locations addressed 
by the ramp. The binary video data is then non- 
destructively read out of memory, converted to dc, pro- 
cessed and applied to the vertical deflection plates of the 
CRT. 

4-25. During the read cycle, a “display ramp,” 
generated in the Digital Storage Section, is used to ad- 
dress the memory and drive the horizontal deflection 
plates of the CRT. The display ramp scans the memory 
and sweeps the display approximately 50 times each se- 
cond. This is a much faster rate than that of the fre- 
quency ramp used for storing data. The memory con- 
tents are, therefore, refreshed at the slow frequency- 
sweep rate, while data is read-out of memory at the 
rapid display-sweep rate. The result is a flicker-free, 
stored presentation. 

4-26. When the front panel STORE button is pressed, 
the display currently in memory is processed and stored 
in one-half of the memory locations. This leaves the 
other half of the memory available for the refresh trace. 
During the read cycle, the display ramp first scans the 
memory locations containing the refresh trace. It then 
recycles and scans the locations containing the previous- 
ly stored trace. Due to the rapid scan rate of the display 
ramp, the stored trace and the refresh trace appear 
simultaneously on the CRT. 

4-27. Frequency Display Section. 

4-28. The Frequency Display Section consists of: a 
Limiter, a Time Base Generator, a Counter, a Display 
Driver, and a Display. 

4-29. Limiter Circuit. The Limiter converts the Buf- 
fered 100 kHz Reference signal into a square wave that 
clocks the Time Base Generator. The Buffered 100 kHz 
Reference is first filtered through a 100 kHz bandpass 
network to eliminate any spurious signals that could 
cause time base errors. The output of the filter is then 
changed to a square wave by a comparator circuit. This 
square wave is called the Time Base Clock. 

4-30. Time Base Generator. The Time Base Generator 
is used to generate the timing signals for the Counter. 
These timing signals start and stop the counter, and load 
a register with the last state of the counter. The Time 
Base Clock is the input for the Time Base Generator. 

4-31. Counter, Display Driver, and Display. The 1 
MHz -1.5 MHz L.O. signal from the VTO is first divid- 
ed by two; the signal is then counted by the counter chip 
for an amount of the time determined by the Time Base 
Generator. The last state of the counter is then loaded 
into an on-chip register. Finally, the BCD contents of 
the register is scanned and outputted at the same time 
the corresponding digit strobes are outputtted. The 
BCD output is interfaced with the display via s BCD-to- 
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ly balanced, the VTO and input frequencies are supress- 
ed and the composite output signal is predominately the 
upper and lower sidebands. 

4-45. The gain control circuit at the output of the mixer 
is a resistive attenuator controlled by transistor switches 
Q12 and Q13. Transistor switch Q12 is energized on the 
1 Hz and 3 Hz BANDWIDTH settings and Q13 is 
energized on the 10 Hz and 30 Hz BANDWIDTH set- 
tings. The result is that the signal level is decreased as 
the bandwidth in narrowed. The reasons for this are; 

a. On the wider bandwidths, the noise floor in the IF 
Filter rises. A larger signal is, therefore, required to 
maintain the required signal-to-noise ratio. 
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b. On the narrow bandwidths, the IF Filter becomes 
non-linear when high-level signals are applied. Since the 
noise floor is lower, the non-linearity can be minimized 
by lowering the signal level. 

4-46. The output buffer is a 3-stage amplifier circuit 
which provides gain and isolation between the Mixer 
and the IF Filter. The gain of the output buffer can be 
varied by adjusting the front panel CAL 10 kHz poten- 
tiometer. 

4-47. IF Filter. The IF Filter consists of 5 
synchronously-tuned crystal filter stages. Each stage 
(Figure 4-2) can be divided into 6 major sections: 

1. Crystal (Yl) and Pulling Capacitor (Cl) 

2. Capacitive Compensating Network (Tl, C2) 

3. Resistive Compensating Network (Rl, R2, 
RTl) 

4. Parallel Resonant Circuit (LI, C3) 

5. Variable Q Switch (Rv, Ql) 

6. Output Buffer 
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Figure 4-3. Crystal Filter. 



4-49. Capacitive Compensating Network. The purpose 
of the capacitive compensating network is to neutralize 
the shunt capacitance (Cs) of the crystal and any stray 
capacitance introduced by the component leads and cir- 
cuit board. Transformer Tl functions as an inverter, 
producing a voltage that is equal in amplitude and 180 
degrees out of phase with the signal applied to the 
crystal. With the value of C2 set equal to the shunt 
capacitance, the circulating current flowing through the 
shunt capacitance is cancelled. 



4-50. Resistive Compensating Network. The resistive 
compensating network compensates for variations in 
the series resistance (Rs) of the crystal. The value of Rl 
is factory selected so that: 



4-48. Crystal. The crystals used in the IF Filter are pre- 
aged at the factory and are selected for a center frequen- 
cy between 99,991 Hz and 99.993 Hz. The rearon for 
selecting a frequency slightly lower than the required 
100.00 kHz, is to allow the frequency to be adjusted by 
placing a “pulling” capacitor (Cl) in series with the 
crystal (see Figure 4-3A). 



Rl -1- Rs = 200 ohms 

The nominal value of Rs varies from crystal to crystal 
and is derived from the crystal manufacturer’s specifica- 
tions. The parallel network consisting of R2 and ther- 
mistor RTl compensates for variations in Rs due to 
temperature. 
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4-51. Parallel Resonant Circuit. Stray capacitance to 
ground at the output of the crystal (Figure 4-3B) is 
neutralized by including it in the parallel resonant cir- 
cuit formed by LI and C3. The parallel resonant circuit 
peaks up the high end and balances out the symmetry of 
the filter skirts. 

4-52. Variable "Q” Switching. The bandwidth and 
“Q” of each crystal filter stage can be defined by two 
basic equations: 

BW = — 

Q 

Where: BW = 3 dB Bandwidth 

Fo = 100 kHz Resonant Frequency 
Q = Figure of Merit 




R 



Where: Q = Figure of Merit 

X = Reactance (X| or Xc) of crystal at Fo 
R = Sum of compensated series 
resistance of crystal (Rs) and 
variable resistance to ground (Rv) 



4-53. The bandwidth of the filter is varied by switching 
in the appropriate values of resistance (Rv) to ground. 
This is accomplished by transistor and diode switches 
controlled by lines from the front panel BANDWIDTH 
switch. The resistor values range from 127 K on the 300 
Hz bandwidth to 120 ohms on the 1 Hz bandwidth. 

4-54. With five cascaded stages, the bandwidth of each 
state must be 2.57 times the required bandwidth. Thus, 
for a 30 Hz bandwidth each state must have a band- 
width of 77.1 Hz and for a 1 Hz bandwidth each state 
must have a bandwidth of 2.57 Hz. 

4-55. Output Buffer. The output buffer is a two-stage 
amplifier circuit which provides interstage gain and 
isolation. The buffer has a high impedance FET input 
state which prevents it from loading the crystal on the 
wider bandwidths. The gain of the buffer is Unity on the 
300 Hz through 10 Hz bandwidths, approximately XI. 2 
on the 3 Hz bandwidths and X3 on the 1 Hz bandwidth. 
The gain increase is required on the 1 Hz and 3 Hz band- 
widths to compensate for the insertion loss introduced 
by the low resistance of Rv. 

4-56. IF Amplifier. The IF Amplifier section (Figure 
4-4) consists of a Gain Control circuit and an LCR- 
tuned IF Amplifier. 



From these equations it can be noted that bandwidth is 
inversely proportional to Q and Q is inversely propor- 
tional to resistance. Thus, decreasing the resistance in- 
creases the Q and narrows the bandwidth; increasing the 
resistance decreases the Q and widens the bandwidth. 



4-57. Gain Control Circuit. The gain of the IF 
Amplifier is determined by the input resistance provided 
by the Gain Control circuit and by the impedance of the 
parallel LCR network in the feedback loop. The Gain 
Control circuit has six resistive input branches. The in- 
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Figure 4-4. IF Amplifier. 
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put branches are individually switched into the circuit 
by transistor and diode switches controlled by lines 
from the BANDWIDTH switch. With the exception of 
the 300 Hz branch, each section of the Gain Control cir- 
cuit contains a variable resistor. This provides a 
separate gain adjustment for each BANDWIDTH set- 
ting. The separate gain adjustments compensate for 
gain variations that occur in the Input Mixer and IF 
Filter. 

4-58. IF Amplifier. The IF Amplifier is a 3-stage 
amplifier circuit which is tuned to 100 kHz by the 
parallel resonant tank circuit in the feedback loop. The 
3 dB bandwidth of the amplifier is approximately 1.2 
kHz. The IF Amplifier has a low-impedance 
complementary-symmetry output stage which drives the 
following log and linear amplifier stages. The full-scale 
signal level at the output (TP2) of the IF Amplifier is ap- 
proximately 2.8 V rms on all six BANDWIDTH set- 
tings. 

4-59. Linear Amplifier. The Linear Amplifier (Figure 
4-5) consists of an Input Attenuator, an Input 
Amplifier, an Output Attenuator and an Output 
Amplifier. The Input Attenuator is controlled by the 
front panel AMPLITUDE REF LEVEL switch and pro- 
vides either -40 dB or 0 dB of attenuation. The Input 
Amplifier provides a fixed gain of approximately 40 dB. 
The Output Attenuator, also controlled by the AMPLI- 
TUDE REF LEVEL switch provides -40 dB, -30 dB 
-20 dB or -10 dB of signal attenuation. Table 4-1 lists 
the input attenuation. Input Amplifier gain, output at- 
tenuation and the resulting gain or attenuation for each 
AMPLITUDE REF LEVEL setting. Note that as the 
AMPLITUDE REF LEVEL switch is rotated from XI 
(NORMAL) position, the attenuation is decreased and 
the signal level is increased in steps of 10 dB. 

4-60. The Output Amplifier stage provides the variable 
gain needed to maintain a 0 V rms to 1 .2 V rms full-scale 
output on all input ranges and reference settings. The 
gain of the Output Amplifier is controlled by both the 
INPUT SENSITIVITY switch and the AMPLITUDE 



REF LEVEL switch. By observing these two front panel 
controls, it can be noted that the full-scale reference on 
the INPUT SENSITIVITY switch dial is indicated by a 
white window that is mechanically linked to the 
AMPLITUDE REF LEVEL switch. Changing the posi- 
tion of either switch changes the full-scale reference in a 
20 V, 10 V, 2 V, 1 V sequence. This sequence differes 
from the 10 dB/step sequence provided by the A9 Input 
Circuit and the attenuators in the Linear Amplifier. For 
this reason, the gain of the Output Amplifier is changed 
on alternate ranges. With the full-scale reference set to 
10 V, 1 V, 0.1 V, etc., the gain of the Output Amplifier 
IS X56. With the reference set to 20 V, 2 V, 0.2 V, etc. 
the gain is increased to X88. 



Table 4-1. Linear Amplifier Gain. 



AmpI Ref 
level 


Input 

Atten. 


Input Amp 
Gain 


Output 

Atten. 


Net Gain 
or Atten 


XI 


-40 dB 


■f 40 dB 


-40 dB 


-40 dB 




-40 dB 


-t-40 dB 


-30 dB 


-30 dB 


X0.1 


-40 dB 


-f40 dB 


-20 dB 


-20 dB 




-40 dB 


-(-40 dB 


-lOdB 


-10 dB 


X0.01 


0 dB 


-(-40 dB 


-40 dB 


OdB 




0 dB 


-f 40 dB 


-30 dB 


-(- 10 dB 


X0.001 


0 dB 


-►40 dB 


-20 dB 


+ 20 dB 




0 dB 


-(^40 dB 


-10 dB 


-(■ 30 dB 



4-61. Log Amplifier. The Log Amplifier (Figure 4-6) is 
a hybrid circuit consisting of a log amplifier package 
(U5) and four external control amplifiers (U1 - U4). The 
log amplifier package contains 12 differential amplifier 
stages. Each stage has a logarithmic output character- 
istic over a 10 dB range (Figure 4-7). Internal resistive 
dividers and the external control amplifiers bias each 
stage to respond to a different 10 dB portion of the in- 
put signal. The outputs of the 12 stages are summed in a 
common load (Rl), forming the composite output 
characteristic shown in Figure 4-8. 

4-62. From Figure 4-8, the following can be noted: 

a. When the input signal is below the range of a given 
stage, that stage will make essentially no contribution to 
the output of the log amplifier. 




Figure 4-5. Linear Amplifier. 
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Figure 4-6. Log Amplifier. 



b. When the input signal is above the range of a given 
stage, that stage will make a constant contribution to 
the output of the log amplifier. 

c. When the input signal is within the range of a given 
stage, that stage provides the logrithmic output over a 
10 dB range. The logarithmic output is added to the 
constant output of the more sensitive stages. 

4-63. Since there are twelve 10 dB stages in the log 
amplifier package, it will appear that the overall 
dynamic range is 120 dB. In practice, however, the first 
and last stages do not produce usable outputs over their 
entire range. The dynamic range of the device is 
therefore limited to approximately 100 dB. The 3S80A 
input levels are such that only 80 dB to 90 dB of the 100 
dB range is used. 

4-64. Video Detector. The Video Detector is an 
average-responding, active, full-wave detector circuit 
which produces a dc voltage proportional to the 
amplitude of the log or linear IF signal. The output of 
the Video Detector, ranging from 0 V to + 2.5 V dc full 
scale, is applied to the Video Filter. 

4-65. Video Filter. The purpose of the Video filter is to 
smooth out the ripple and random noise riding on the 
detected video signal. The filter consists of a single-pole 
RC network followed by an output buffer. The response 
of the filter is varied by changing the values of the RC 
elements in the circuit. The amount of filtering is in- 
creased as the BANDWIDTH setting is narrowed or as 
the DISPLAY SMOOTHING control is varied from 
MIN to MAX. 




Figura 4-7. Typical Log Amplifiar Staga. 
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Figure 4-8. Log Amplifier Input end Output Levels. 



4-66. Video Output. The Video Output circuits (Figure 
4-9) consist of a Reference Divider, a Summing 
Amplifier and an Output Amplifier. 

4-67. The 0 V to -I- 2.5 V dc video signal from the Video 
Detector is applied to the inverting (-) port of the Sum- 

• ming Amplifier where it is summed with a negative dc 
offset voltage from the Reference Divider. In the Log 10 
dB and Log 1 dB amplitude modes, the dc offset voltage 
varies from -2.5V dc to -0.75 V dc as the AMPLITUDE 
REF LEVEL control is rotated from the 0 dB (NOR- 
MAL) position to the -70 dB position. This offfsets the 
display in steps of 10 dB. In the Linear mode, the offset 



voltage is fixed at -2.5 V dc and the CRT trace remains 
at the bottom of the screen. 

4-68. In the Log 10 dB and Linear Amplitude modes, 
the gain of the Summing Amplifier is X2 and an offset 
of -2.5 V dc produces an output of + 5 V dc. This posi- 
tions the CRT trace at the bottom of the screen. With a 
video response of -I- 2.5 V dc, the offset voltage is 
cancelled and the output of the Summing Amplifier 
drops to 0 V dc for full-scale deflection. When the Log 1 
dB mode is selected, the gain of the Summing Amplifier 
is increased to X20. This expands the CRT scale from 10 
dB per division to 1 dB per division. 

4-69. With the Summing amplifier gain set to X20 £ind a 
video input of 0 V, the dc offset voltage from the 
Reference Divider drives the output of the Summing 
Amplifier positive. In this state, the Summing Amplifier 
output is limited to -I- 6.8 V dc by Zener. diode CR29. 
An output between 5 V and + 6.8 V positions the 
CRT trace at the bottom of the screen. If the positive 
video level equals the negative offset voltage, the output 
of the Summing Amplifier drops to 0 V for full-scale 
deflection. If the video level exceeds the offset voltage, 
the Summing Amplifier output is driven negative and is 
limited to -0.6 V by CR29. An output level between 0 V 
and -0.6 V peaks the display. Table 4-2 lists the offset 
voltage, displayed video levels. Summing Amplifier out- 
put levels and display range for each AMPLITUDE 
REF LEVEL setting. 

4-70. The output of the Summing Amplifier is applied 
to the A8 Assembly through R125 and to the Output 
Amplifier. In the A8 Assembly, the video output from 
the Summing Amplifier is used to detect the presence of 
a video response for Adaptive Sweep purposes. 
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Figure 4-9. Video Output 
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Table 4-2. Video Output Circuits (Log 1 dB Mode). 



Reference 

Level 


Offset 

Voltage 


Oitpleyed Video 
Level 


Summing Amp 
Output 


Diipley 

Range 


0 dB 


-2.50 V 


-h 2.25 V to -t-2.50 V 


+ 5 V to 0 V 


-10 dB to 0 dB 


-10 dB 


-2.25 V 


+ 2.00 V to 2.25 V 


+ 5 V to 0 V 


-20 dB to -IOdB 


-20 dB 


-2.00 V 


- 1 - 1.75 V to +2.00 V 


+ 5 V to 0 V 


-30 dB to -20 dB 


-30 dB 


-1.75 V 


+ 1.50 V to + 1.75 V 


+ 5 V to 0 V 


-40 dB to -30 dB 


-40 dB 


-1.50 V 


+ 1.25 V to + 1.50 V 


+ 5 V to 0 V 


-50 dB to -40 dB 


-SO dB 


-1.25 V 


+ 1.00 V to +1.25 V 


+ 5 V to 0 V 


-60 dB to -50 dB 


-60 dB 


-1.00 V 


+ 0.75 V to +1.00 V 


+ 5 V to 0 V 


-70 dB to -60 dB 


-70 dB 


-0.75 V 


+ 0.60 V to +0.75 V 


+ 5 V to 0 V 


-80 dB to -70 dB 



4-7 1 . At the inverting port of the Output Amplifier, the 
S V dc to 0 V output from the Summing Ampiifler is 
summed with a -5 V dc offset from the wiper of the DC 
Offset Adj. potentiometer, R1 1 . The gain of the Output 
Amplifier is XI and the resulting output ranges from 0 
V dc to -I- 3 V dc, full scale. This output is attenuated to 
-I- 4.73 V dc full scale by R129 and R140 and applied to 
the Digital Storage section. The 0 V to + 5 V output is 
also applied to the rear panel Y-AXIS output connector. 



Sweep Generator is to produce a 0 V to + 5 V linear 
ramp which simultaneously sweeps the VTO frequency 
and the refresh trace on the CRT. In the Adaptive 
Sweep process, however, it is required to perform a se- 
quence of operations in response to video signals that 
rise above the baseline threshold set on the CRT display. 
This sequence or “algorithm” is illustrated and describ- 
ed in Figure 4-11. 



4-72. Frequency and Sweep Section. 

4-73. Figure 4-10 is a functional block diagram of the 
Frequency and Sweep section. Elements shown on the 
diagram are described in the following paragraphs. 

4-74. Linear Sweep Generator. Because of its Adaptive 
Sweep capability, the 3380A Linear Sweep generator is 
considerably more sophisticated than conventional 
sweep generators. The primary purpose of the Linear 



4-73. Figure 4-12 is a functional block diagram of the 
Linear Sweep Generator. The major circuit elements in- 
clude a Digital Controller, a Programmable Ramp 
Generator, an End of Sweep Comparator a Ramp Com- 
parator and a Delay Circuit. 



4-76. Digital Controller.The Digital Controller is a sim- 
ple algorithmic state-machine (ASM) which provides se- 
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quential instructions that control the Adaptive Sweep 
process. The six input lines shown on the left-hand side 
of the controller block are qualifiers which determine 
the “next state” of the controller. The qualifier lines are 
listed and defined in Table 4-3. The outputs on the 
right-hand side of the controller block are instructions 
which are applied to the Ramp Generator and 
associated circuitry. The functions of the various in- 
struction lines are described in the following 
paragraphs. 

4-77. The Digital Controller is synchronized by a 55 
kHz to 70 kHz pulse train applied to the Clock input. 
The clock signal is generated by an oscillator in the High 
Voltage Power Supply section. Even though the clock 
frequency is 55 kHz to 70 kHz, the Digital Controller 
does not cycle at a 55 kHz to 70 kHz rate. State times 
are determined strictly by the qualifier inputs and the 
clock only ensures that the counting elements within the 
controller are incremented simultaneously. In order for 
the digital controller to function property, the clock fre- 
quency must be between 55 kHz and 70 kHz. 

4-78. Programmable Ramp Generator. The Program- 
mable Ramp Generator produces a 0 V to -f- 5 V linear 



Table 4-3. Qualifier Inputs. 

[ ; 

Piialifwf Description 

IDRESET 1 Line goes low when SWEEP MODE switch is set 
to RESET. MAN or LOG ZERO and when CLEAR 
WRITE button is pressed. When this line initially 
goes low, the Digital controller is asynchronous- 
ly reset to State 0. The controller then in- 
crements to State 1 and remains in that state 
until the (DRESET 1 line goes high. 

(LISING Line goes low when SWEEP MODE switch is set 
to SINGLE position. 

ILIRESP Line goes low when a video response rises 
above the baseline threshold set on the CRT 
display. 

(H)GEW Line from Digital Storage section goes high to 
indicate that the display sweep has reset. 

(HIDLYO Line from Delay Circuit goes high to indicate 
that the delay period is over. 

NOTE 

The "L" or "H” preceding each qualifier 
mneumonic indicates the "Low" or "High" 
assertion state (true or "1" state) of the 
qualifier line. In some cases, both states of a 
qualifier ere used in the control sequence. 

For example, a qualifier might be "Re- 
sponse" IHINRESP. 




1. STOP SWEEPING AND ALLOW TIME FOR THE If FILTER TO 4. 

SETTLE. SLOW FORWARD TO POINT 2. 

a. During slow sweeps the sweep time is as indicated by the 
front panel SWEEP TIME setting. 

b. The instrument initially sweeps slowly to ensure that the 
zero response (if present) is properly detected. 

c . The distance between Points 1 and 2 is equal to 0.75 
times the Step Back distance (see Step 3). 

2. IF A RESPONSE IS NOT PRESENT, SWEEP FAST FORWARD. 

a. The fast sweep time is 20 to 25 times faster than in- 
dicated by the SWEEP TIME setting. 

3. RESPONSE DETECTED. SWEEP FAST BACKWARD TO POINT 4. 

a. The distance between Points 3 and 4 is called the "Step 
Back" distance and is determined by the FREQ SPAN and ^ • 
BANDWIDTH settings. 



STOP SWEEPING AND ALLOW TIME FOR THE IF FILTER TO 
SETTLE. SWEEP SLOW FORWARD TO POINT 5. 

a. The distance between Points 4 and 5 is equal to 1 .75 
times the Step Back distance. 

b. This step ensures that the instrument sweeps slowly past 
the point it stepped back from initially. 

CONTINUE TO SWEEP SLOWLY TO POINT 6 WHERE 
RESPONSE IS NO LONGER DETECTED. 

SWEEP SLOW FORWARD TO POINT 7. 

a. The distance between Points 6 and 7 is equal to 0.75 
times the Step Back distance. 

b. This step ensures that the response is completely passed 
before the sweep rate is increased. 

IF RESPONSE IS NOT PRESENT, SWEEP FAST FORWARD TO 
POINT 8. 

END OF SWEEP. RESET TO POINT 1. 



Figure 4-11. Adaptive Sweep Routine. 
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ramp voltage in response to sequential instructions from 
the Digital Controller. The instructions applied to the 
Ramp Generator are listed and defined in Table 4-4. 



4-79. End of Sweep Comparator. The EOS Com- 
parator detects when the ramp voltage reaches + 5 V 
and, in turn, produces an End of Sweep (LEOS) com- 
mand which asynchronously resets the Digital Con- 
troller to State 0. 




4-80. Ramp Comparator. In the Adaptive Sweep 
routine, the Ramp Comparator measures the forward 
and reverse excursions of the ramp voltage and informs 
the Digital Controller when the Ramp Generator has 
swept the required distance from a given point. The 
need for this is illustrated in Figure 4-1 1 . At Point 3, for 
example, a response is initially detected and the Ramp 
Generator sweeps backward to Point 4. The controller 
must be informed when the sweep reaches Point 4 so 
that it can instruct the Ramp Generator to begin sweep- 
ing slow forward. Similarly, when a response is no 
longer detected at Point 6, the Ramp Generator con- 
tinues to sweep slow forward to Point 7. The controller 
must be informed when the sweep reaches point 7 so 
that it can instruct the Ramp Generator to begin sweep- 
ing fast. 



4-81. The Ramp Comparator consists of a Step Back 
Control circuit and a Step Back Comparator. Both of 
these elements operate in response to instructions from 
the Digital Controller. 



TabiB 4-4. Ramp Generator Instructions. 



iNSTR 


Description 


(URESET 2 


In the Single and Repetitive sweep modes, the 
(URESET 2 instruction resets the Ramp 
Generator. When the Ramp Generator is reset, 
its output is 0 V. In the Manual sweep mode, 
the (URESET 2 instruction is given continuous- 
ly. The Ramp Generator then functions as a XI 
amplifier and receives its input from the 
MANUAL VERNIER potentiometer. 


(H)SFWD 


When the (H)SFWD (Slow Forward) instruction 
is given, the Ramp Generator sweeps in a 
positive direction from 0 V to + 5 V. The sweep 
time is as indicated by the SWEEP TIME setting. 


(UFFWD 


When the (UFFWD (Fast Forward) instruction is 
given, the Ramp Generator sweeps in a positive 
direction at 20 to 25 times the panel-selected 
rate. 


IHIFBWD 


When the (H)FBWO (Fast Backward) instruction 
is given, the Ramp Generator sweeps in a 
negative direction ( + 5 V to 0 V) at 20 to 25 
times the panel-selected rate. 



4-82. The Step Back Control circuit is a “program- 
mable inverter” which receives a negative dc input 
voltage and provides an inverted or non-inverted out- 
put, depending on the state of the COMP instruction 
line. The negative dc “step-back voltage” applied to the 
Step Back Control circuit is controlled by the FREQ 
SPAN and BANDWIDTH settings. The magnitude of 
this voltage determines the “step-back distance” 
described in Figure 4-11. As the frequency span is nar- 
rowed or bandwidth is widened, the magnitude of the 
step back voltage increases causing the step back 
distance to increase. When the COMP instruction line is 
high, the instruction is COMP (-). This means that the 
output of the Step Back Control circuit is a negative dc 
voltage that is equal in magnitude to the applied step- 
back voltage. When the COMP instruction line is low, 
the instruction is COMP ( -I- ). When the COMP ( -t- ) in- 
struction is given, the output polarity is changed from 
negative to positive and the magnitude of the voltage is 
decreased to 0.75 times the applied step-back voltage. 
For example, if the applied step-back voltage is -1 V dc 
and the instruction is COMP (-), the output of the Step 
Back Control circuit is -1 V dc. If the instruction is 
changed to COMP ( -f ), the output changes to + 0.75 V 
dc. 

4-83. The Step Back Comparator is a high impedance 
differential amplifier circuit controlled by the 
(H)BCMP (Begin Comparison) instruction line from the 
Digital Controller. When the Begin Comparison 
instruction is not given (BCMP line low), switch SI is 
closed and the non-inverting (-H) port of the compara- 
tor is grounded. Capacitor C17 then charges to the ramp 
voltage through R34. When the Begin Comparison in- 
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struction is given, switch SI opens and the instan- 

• taneous ramp voltage is retained by Cl 7. With SI open, 
the polarity of the charge on Cl 7 is such that C17 serves 
as a bucking supply. Thus, as the Ramp Generator 
sweeps forward or backward from the point at which SI 
opens, only the change in voltage is felt at the non- 
inverting port of the comparator. If, for example, the 
BCMP instruction is given when the ramp voltage is 
4 V and the ramp voltage then decreases to 3 V, the 
voltage at the non-inverting port is -1 V. When the 
voltage at the non-inverting port slightly exceeds the 
positive or negative step-back voltage at the inverting 
port, the output of the comparator changes states and 
the CCMP (Comparison Complete) qualifier is met. 
This indicates to the Digital Controller that the Ramp 
Generator has swept the required distance from the 
point at which the comparison began. 

4-84. In the Adaptive Sweep routine, the COMP (-) and 
BCMP instructions are given when the Ramp Generator 
begins sweeping backward. At the time the BCMP in- 
struction is given, the output of the Step Back Com- 
parator is high. As the ramp voltage decreases, the 
voltage at the non-inverting intput becomes increasingly 
negative until it slightly exceeds the negative step-back 
voltage at the inverting port. The output of the com- 
parator then goes low and the CCMP qualifier is met. 



The COMP i + y and BCMP instructions are given when 
the Ramp Generator is sweeping forward. In this case, 
the output of the comparator is low when the BCMP in- 
struction is given. As the ramp voltage increases, the 
voltage at the non-inverting port becomes increasingly 
positive until it slightly excels the positive step-back 
voltage at the inverting port. At the time, the output of 
the comparator goes high and the CCMP qualifier is 
met. 

4-85. Delay Circuit. The Delay Circuit is a monostable 
multivibrator which provides a 3 ms to 3 sec. delay 
period in response to the Initiate Delay (IDLY) instruc- 
tion from the Digital Controller. At the end of the delay 
period, the Delay Circuit produces a “delay over” flag 
(DLYO) which serves as a qualifier input to the Digital 
Controller. 

4-86. The purpose of the 3 ms to 3 sec. delay period is 
to allow time for the IF Filter to settle between fast and 
slow sweeps in the Adaptive Sweep routine. The delay 
period is determined by the BANDWIDTH setting. As 
the bandwidth is narrowed, the response time of the IF 
Filter increases and a longer delay period is required. 

4-87. Control Sequence. Figure 4-13 is an ASM Chart 
showing the control sequence for the 8-state Adaptive 



DUMMY STATE 
(NO INSTRUCTIONS) 



SINGLE 

SWEEP? 

(HNS1NG) 



nasPONsE? 

(HNRESP) 



COMPARISON 

complete? 

'v^lLCCMPI ^ 



DISPLAY 

RESET 

(HGEW) 



SLOW FORWARD 
COMP («) 

BEGIN COMPARISON 



DELAY INITIATE 
COMP (4) 

BEGIN COMPARISON 



RESET? 

INITIATE DELAY 



'XOMP ARISON 

complete? 

Ss^mCCMPl ^ 



RESPONSE? 

(HNRESP) 



SLOW FORWARD 
COMP 1+) 

BEGIN COMPARISON 



SWEEP 

FAST FORWARD 



■Comparison 

COMPLETE? 
•>w IHCCMP) ^ 



3580A-B-3609 



RESPONSE? 

ILRESP) 



Figure 4-13. ASM Chart (Adaptive Sweep). 
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Sweep routine. Each state of the Digital Controller is 
represented by a rectangular Instruction Block followed 
by one or two trapezoidal-shpaed Qualifier Blocks. 
Items listed in the Instruction Block of a given state in- 
dicate the instruction(s) given by the controller in that 
state. Items in the Qualifier Blocks of a given state in- 
dicate the qualifiers that must be met before the con- 
troller can increment of the next state. 

4-88. The routine begins with the Digital Controller 
asynchronously reset the State 0 by an End of Sweep 
(LEGS) command. The EOS command is momentary 
and does not prevent the controller from incrementing 
to the next state. State 0 is a “dummy” state where no 
instructions are given. The two qualifiers in this state 
are HNSING (Not Single) and HGEW. The HNSING 
qualifier is met when the SWEEP MODE switch is not 
in the SING position. When the Single sweep mode is 
selected, the controller remains in State 0 following the 
End of Sweep command. The HGEW qualifier is met 
when the display sweep in the Digital Storage section 
resets. 

4-89. In State 1 , the (L) Reset 2 instruction is given to 
reset the. Ramp Generator. At the same time, a delay is 
initiated to allow the IF Filter to settle. When the delay 
period is over (DLYO qualifier met) the controller in- 
crements to State 2. If the SWEEP MODE switch is in 
the RESET, MAN or LOG ZERO position, the (L) 
Reset 1 line is low causing the controller to remain in 
State 1. 

4-90. In State 2, the Ramp Generator starts sweeping 
SLOW FORWARD. The sweep starts out slowly to en- 
sure that any signals on or near the start frequency will 
be properly detected. If a response is not present or 
when the initial response is no longer detected, the 
HNRESP qualifier is met and the controller increments 
to State 3. 

4-91. In State 3, the Ramp Generator continues to 
sweep SLOW FORWARD. At this time, the COMP 
( + ) and BCMP instructions are given and the Ramp 
Generator must sweep slow forward until the CCMP 
qualifier is met. If, for some reason, a response is 
selected in State 3, the controller will not increment to 
State 4 until the reponse is passed (HNRESP qualifier 
met). 

4-92. In State 4, the Ramp Generator sweeps FAST 
FORWARD until a response is detected. When a 
response is detected (LRESP qualifier met), the con- 
troller increments to State 5. 

4-93. In State 5, the COMP (-) and BCMP instructions 
are given and the Ramp Generator sweeps FAST 
BACKWARD until the CCMP qualifier is met. The 
CCMP qualifier is met when the ramp voltage decreases 
by an amount equal to the step-back voltage. 

4-94. In State 6, a delay is initiated and the Ramp 



Generator stops sweeping until the DLYO qualifier is 
met. The controller then increments to State 7. 

4-95. In State 7, the Ramp Generator sweeps SLOW 
FORWARD until the CCMP qualifier is met. The con- 
troller then recycles to State 2. Note that the Begin 
Comparison instruction initiated in State 5 is sustained 
in States 6 and 7. This means that the ramp voltage 
stored in State 5 (response initially detected) is still the 
reference in State 7. Since, in State 7, the instruction ap- 
plied to the Step Back Control circuit is COMP ( + ), the 
Ramp Generator must sweep slow foward past the point 
it stepped back from initially. (See Steps 3, 4 and 5 of 
Figure 4-11.) 

4-96. Non-Adaptive Sweep. When the ADAPTIVE 
SWEEP control is in the OFF position, the (L)RESP 
qualifier line is pulled low to simulate a response. As in 
the Adaptive Sweep routine, the Digital Controller is in- 
itially reset to State 0 and is incremented to States 1 and 
2. In State 2, however, the (H)NRESP (No response) 
qualifier is never met and the controller is forced to re- 
main in that state until it is again reset. When the con- 
troller is in State 2, the (H)SFWD (Slow Forward) in- 
struction is given and the Ramp Generator sweeps at the 
rate indicated by the SWEEP TIME setting. 

4-97. Manual Sweep. When the Manual sweep mode is 
selected, the (L)RESET 1 line is pulled low causing the 
Digital Controller to remain in State 1 . The (L)RESET 2 
instruction given in State 1 converts the Ramp Genera- 
tor into a XI amplifier. The 0 V to + 5 V dc level from 
the wiper of the MANUAL VERNIER potentiometer is 
then present at the output of the Ramp Generator. This 
dc level determines the VTO frequency and the position 
of the refresh trace on the CRT. 

4-98. Frequency Offset Amplifier. The 0 V to -i- 5 V 
ramp from the Linear Sweep Generator is applied to the 
inverting port of the frequency Offset Amplifier. The 
gain of the amplifier is -1 .2 and, with the START/CTR 
switch in the START position, the ramp voltage at the 
output ranges from 0 V to -6 V. With the START/CTR 
switch set to the CTR (Center) position, a negative dc 
offset is summed with the ramp voltage at the inverting 
port. The ramp voltage at the output then ranges from 
+ 3 V to -3 V. 

4-S>9. Dial Mixing Amplifier. The output of the Fre- 
quency Offset Amplifier is applied to the inverting port 
of the Dial Mixing Amplifier through a resistive at- 
tenuator network (Rl, R2) controlled by the FREQ 
SPAN switch. As the frequency span is narrowed, the 
attenuation increases and the effective gain of the 
amplifier (with respect to Point A) decreases. Table 4-5 
lists the Dial Mixing Amplifier gain and resulting ramp 
output levels for each FREQ SPAN setting. Output 
levels listed in the table are measured with an input 
ramp of 0 V to -6 V and with the non-inverting port of 
the amplifier at 0 V. 
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Table 4-5. Dial Mixing Amplifier Gain. 



Freq 

SpanfDiv 


Overall 

Span 


Mixing Amp 
Gain 

(From Point A| 


Output Ramp 


5 kHz 


50 kHz 


-1.5 


0 V to -f 9 V 


2 kHz 


20 kHz 


-0.6 


0 V to 3.6 V 


1 kHz 


10 kHz 


-0.3 


0 V to 1 .8 V 


0.5 kHz 


5 kHz 


-0.15 


0 V to +0.9 V 


0.2 kHz 


2 kHz 


-0.06 


0 V to +0.36 V 


0.1 kHz 


1 kHz 


-0.03 


0 V to +0.18 V 


50 Hz 


500 Hz 


-0.015 


0 V to + 0.09 V 


20 Hz 


200 Hz 


-0.006 


0 V to + 36 tnV 


to Hz 


100 Hz 


-0.003 


0 V to + 18 mV 



4-100. A 0 V to 3 V dc control voltage from the front 
panel FREQUENCY potentiometer is applied to the 
non-inverting port of the Dial Mixing Amplifier. The 
gain at the non-inverting port is determined by the 
parallel resistance of R1 and R2 and by the feedback 
resistance. R3. The values of R1 and R2 are such that 
their parallel resistance is always 5 K. The fixed gain at 
the non-inverting port is therefore: 

, +7J_K= +2.5 
5 K 

With the ramp input at 0 V the output of the Dial Mix- 
ing Amplifier varies from 0 V to -l- 9 V as the FRE- 
QUENCY control is rotated from 0 Hz to 50 kHz. This 
tunes the analyzer over its entire frequency range. 
Anytime the ramp at the inverting port is at 0 V, the 
analyzer frequency is as indicated on the FREQUENCY 
display. 

4-101. The following examples illustrate how the ramp 
and frequency-dial inputs are combined at the output of 
the Dial Mixing Amplifier to produce the required fre- 
quency sweep. 

Example: 1 



FREQUENCY SPAN 5K/D1V 

START/CENTER START 

GAIN (Point A) -1.5 

RAMP VOLTAGE (Point A) 0 V to -6 V 

RAMP CONTRIBUTION 

TO OUTPUT 0Vto-f^9V 

FREQUENCY DISPLAY 0 Hz 

DISPLAY CONTRIBUTION TO OUTPUTO V 

OUTPUT RAMP 0 V to -t 9 V 

FREQUENCY SWEEP 0 Hz to 50 kHz 

Example 2: 

FREQUENCY SPAN 5K/DIV 

START/CENTER CENTER 

GAIN (Point A) -1.5 

RAMP VOLTAGE (Point A) + 3 V to -3 V 

RAMP CONTRIBUTION 
TO OUTPUT -4.5 V to -f 4.5 V 



FREQUENCY DISPLAY 25 kHz 

DISPLAY CONTRIBUTION 

TO OUTPUT 4-4.5 V 

OUTPUT RAMP 0Vto4-9V 

FREQUENCY SWEEP 0 Hz to 50 kHz 

Example 3: 

FREQUENCY SPAN 5K/DIV 

START/CENTER START 

GAIN (Point A) -1.5 

RAMP VOLTAGE (Point A) 0 V to -6 V 

RAMP CONTRIBUTION 

TO OUTPUT 0 V to -I- 9 V 

FREQUENCY DISPLAY 5 kHz 

DISPLAY CONTRIBUTION 

TO OUTPUT +0.45 V 

OUTPUT RAMP + 0.45 V to 4- 9.45 V* 

FREQUENCY SWEEP 5 kHz > 50 kHz 

•Out of Range 

4-102. Out of Range Detector. As illustrated in Exam- 
ple 3, certain combinations of FREQUENCY and 
FREQ SPAN settings cause the voltage at the output of 
the Dial Mixing Amplifier to go below the 0 V (0 Hz) 
lower limit or above the + 9 V (50 kHz) upper limit. 
When either limit is exceeded, the VTO frequency is 
driven out of range. This could cause erroneous 
responses to appear on the display. The Frequency Out- 
of-Range Detector senses when the Dial Mixing 
Amplifier output is more negative than 0 V or more 
positive than 4 9V and, in turn, generates an (L)Data 
flag which is applied to the Digital Storage section. In 
the Digital Storage section, the (L) Data flag clears the 
memory locations where the frequency is out of range. 
As a result, a clean baseline appears on the display 
(Figure 4-14). 




Figure 4-14. Frequency Out of Range. 



4-103. VTO and Tracking Oscillator. Refer to Figure 
4-15 for the following discussion. 

4-104. The 0 V to 4-9 V ramp from the Dial Mixing 
Amplifier is applied to the VTO and to the inverting 
port of the VTO Error Amplifier. At the inverting port 
of the Error Amplifier, the ramp voltage is summed 
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Figure 4-15. VTO and Tradting Oscillator (AS). 



with a dc voltage from the front panel ZERO CAL 
potentiometer. The sum of the two voltages serves as a 
reference for the frequency control loop. 

4-105. The VTO. The VTO is a conventional oscillator 
circuit that is tuned by changing the dc bias on two 
varactor diodes which are the capacitive elements in the 
LC tank circuit. The 0 V to -I- 9 V ramp coarse tunes the 
VTO frequency from 1 MHz to 1.5 MHz. Fine tuning is 
provided by the error voltage from the VTO Error 
Amplifier. The output of the VTO is applied to a 
Divide-By-Ten Counter and to the rear panel L.O. 
OUTPUT connector. The output of the Divide-By-Ten 
Counter is a 100 kHz to 150 kHz square wave which is 
applied to the Input Mixer (A9) and to the Frequency 
Discriminator and Tracking Oscillator. 



Discriminator. The output of the Divide-By-Ten 
Counter is a 10 kHz to 15 kHz square wave which 
positive-edge triggers the Precision Monostable 
Multivibrator. When triggered, the output of the 
Monostable Multivibrator goes high for exactly 50 |isec 
This gates off the Current Sink allowing C21 to charge 
toward -i- 10 V through R37. At the end of the 50 /tsec 
charge period, the Current Sink is gated on causing C21 
to discharge at a fixed rate. As the VTO frequency in- 
creases, the charge period of C21 remains at 50 ftsec but 
the discharge period becomes shorter. As a result, the 
averap charge on C21 increases. The voltage across 
C21 is amplified, filtered and applied to the non- 
inverting port of the VTO Error Amplifier. This voltage 
varies from 0 V to -4- 6 V as the VTO frequency is tuned 
from 100 kHz to 150 kHz. 



4-106. Frequency Discriminator. Due to the inherent 
non-linearity of the VTO, an external frequency control 
loop is required. The frequency control loop is compris- 
ed of a Frequency Discriminator and VTO Error 
Amplifier. The Frequency Discriminator produces a dc 
voltage that is linearily proportional to the VTO output 
frequency. This dc voltage is applied to the non- 
inverting port of the VTO Error Amplifier where it is 
compared to the reference voltage at the inverting port. 
Any difference between these two voltages causes the 
output of the Error Amplifier to increase or decrease to 
correct the VTO frequency. 

4-107. The 100 kHz to 150 kHz VTO output signal is 
applied to a Divide-By-Ten Counter in the Frequency 



4-108. Precision Monostable Multivibrator. The 
magnitude of the dc voltage at the output of the Fre- 
quency Discriminator is determined by the duty cycle of 
the pulse generated by the Precision Monostable Multi- 
vibrator. In order for the output voltage to increase 
linearily with frequency, the width of the positive half 
cycle of the pulse must be constant reguardless of fre- 
quency and the width of the negative half cycle must 
vary linearily with frequency. This requires precise tim- 
ing and a high degree of stability not obtainable with 
conventional R/C-coupled “one-shot” multivibrators. 

4-109. Figure 4-16 is a simplified block diagram of the 
Precision Monostable Multivibrator. In the reset state, 
the following conditions exist: 
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a. The “Q” output of the J-K Flip-Flop is low caus- 
ing Q13 to cut off. Capacitor C27 then charges to + 10 
V through R54. 



b. The “Q” output of the J-K Flip-Flop is high. This 
resets the 14-Pulse Counter to State 0. 




4-1 10. The J-K Flip-Flop is clocked by the zero crossing 
during a low-to-high transition of the VTO input signal. 
When the Flip-Flop is clocked, the “Q” output goes 
high, Q1 3 is gated on and the junction of C27 and R54 is 
grounded. A series-resonant tank circuit is then formed 
by C27, L3 and R58. As C27 discharges, the lightly 
damped tank circuit rings at its resonant frequency (ap- 
proximately 230 kHz). The 230 kHz signal developed 
across R58 is squared-up by the Axis Crossing Detector 
and applied to the 14-Pulse Counter. The 14-Pulse 
Counter counts 14 pulses and then resets the J-K Flip- 
Flop to terminate the output pulse. 

4-111. Tracking Oscillator. In the Tracking Oscillator 
section, the 100 kHz to 150 kHz output from the VTO is 
mixed with a 100 kHz signal from a Crystal Oscillator or 
with an external signal applied to the TRACKING OSC 
IN connector. The difference frequency at the output of 
the Mixer is fed through a 50 kHz Low-Pass Filter, 
amplified and applied to the rear panel TRACKING 
OSC OUT connector. With the rear panel switch in the 
NORMAL position, the signal at the Tracking 
Oscillator Output is a 0 Hz to 50 kHz sinewave which 
tracks the tuned frequency of the instrument. The 
amplitude of the signal can be varied from 0 V to 1 V 
rms by adjusting the rear panel LEVEL control. 

4-112. Cal. Signal Generation. The 100 kHz output of 
the Crystal Oscillator is applied to a Divide-By-Ten 
Counter. The output of the counter is processed and ap- 
plied to the A9 Input Circuits where it becomes the in- 
put signal with the INPUT SENSITIVITY switch set to 
the CAL position. The calibration signal is a 15/85 duty 
cycle pulse train which provides a 10 kHz fundamental- 
frequency component and odd and even harmonic com- 
ponents spaced at 10 kHz intervals. The amplitude of 
the fundamental-frequency component is such that it 



produces full-scale deflection when the instrument is 
properly calibrated. The amplitudes of the harmonic 
components are not meaningful. 

4-113. Log Sweep Generator. In the Log Sweep mode, 
the 0 V to + 5 V linear ramp from the Linear Sweep 
Generator sweeps the display while a +3.6 mV to 
+ 7.75 V exponential ramp from the Log Sweep 
Generator sweeps the VTO frequency. The frequency 
range of the log sweep is from 20 Hz to 43 kHz. During 
log sweeps, the SWEEP TIME control is disabled and 
the Linear Sweep Generator is automatically set for a 5 
second sweep time. The Log Sweep Generator is syn- 
chronized by the (L)Reset 2 instruction from the Linear 
Sweep Generator. 



4-114. Figure 4-17A shows the basic circuit configura- 
tion for the Log Sweep Generator. The major circuit 
element is a high input-impedance operational 
amplifier. The gain of the amplifier with respect to 
Point A is -1 and the gain at the non-inverting port is 
+ 2. At the beginning of the log sweep the following 
conditions exists: 

a. The (L)Reset 2 line is low. 

b. FET switch Q32 is closed. 

c. The non-inverting port of the amplifier is ground- 
ed through Q32. 

d. Capacitor C14 is fully discharged. 

e. The output voltage is +3.6 mV dc due to the 
-3.6 mV dc reference applied to Point A. This sets the 
analyzer frequency to 20 Hz which is the starting point 
for the log sweep. 




When the (L)Reset 2 instruction is cleared, switch Q32 
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opens and Cl 4 charges toward the output voltage 
through feedback resistor R66. As C14 charges, the out- 
put voltage becomes increasingly positive. Due to the 
bootstrapping effect of the positive feedback through 
R66, the charge rate of C14 increases exponentially. The 
exponential ramp at the output is as shown in Figure 
4-17B. 

4-llS. Auto Zero Circuit. An Auto Zero Circuit is in- 
cluded in the Log Sweep Generator to null out any dc 
offset introduced by the operational amplifier. The 
overall circuit configuration is shown in Figure 4-18. 




sistance could be used. Recent advances in large-scale 
integrated circuits and the innovative design efforts of 
-hp- engineers, however, have made it possible to use a 
digital storage technique in the 3580A. The major ad- 
vantages of digital storage are: 

a. Digital storage permits the use of a standard 
oscilloscope CRT. Standard CRT’s are rugged (a must 
for portable operation) and relatively inexpensive to 
replace. 

b. A digitally stored trace can be retained indefinitely 
... as long as the instrument is turned on. If a single 
sweep is made, the trace that is generated will continue 
to be displayed until it is cleared or updated by a new 
sweep. 

c. If a trace is needed for future reference, it can be 
permanently stored in memory by pressing the STORE 
button. The permanently stored trace and a current or 
“refresh” trace can be then displayed simultaneously. 

d. Display adjustments are not required when the 
sweep parameters are changed. The digitally stored 
trace is automatically cleared and updated at the correct 
rate. The INTENSITY and FOCUS controls have the 
same effect as those of a regular, oscilloscope. Once they 
are set. they do not need to be readjusted. 

e. Digital storage provides a bright, crisp flicker-free 
presentation. There is no blooming or display ambigui- 
ty. 



4-1 16. When the (L)Reset 2 instruction is initially given, 
the output of the Monostable Multivibrator goes high 
for approximately 0.4 seconds. This closes FET switches 
Q3S and Q36. With switch Q32 also closed, the offset 
voltage is present at the output of the amplifier and 
capacitor Cl 6 charges to the offset voltage though R74. 
At the end of the auto zero period, Q3S and Q36 open 
and the charge on C16, in series with the input reference 
voltage, cancels the amplifier offset voltage. 

4-117. Digital Storage and Dispaly Sections. 

4-118. Introduction to Digital Storage. Low frequency 
spectrum analyzers require narrow bandwidths and con- 
sequently, slow sweep rates. Because of these slow 
sweep rates, the video cannot be displayed directly on a 
standard CRT. If, for example, the X and Y axis out- 
puts of the 3580A were applied to a standard CRT, the 
display would be merely a dot fluctuating up and down 
while moving slowly across the CRT face. Even with the 
SWEEP TIME control set to 0.01 SEC/DIV (fastest 
sweep time), a satisfactory display could not be obtain- 
ed. 

4-119. To retain the slowly scanned video information 
of the 3580A, some form of display storage is required. 
As indicated in the SimpliHed Block Diagram Descripi- 
tion (Paragraph 4-22), a storage CRT having long per- 



4-120. How a Trace is Stored. Refer to Figure 4-19 for 
the following discussion. 




Figure 4-19. Storing a Trace. 



4-121. The Digital Memory. The heart of the Digital 
Storage Section is a Ramdom Access Memory (RAM) 
comprised of eight 1024 X 1-bit static, MOS memory 
elements. The RAM has 1024 storage locations or “ad- 
dresses” (0 thru 1023). The addresses are selected by a 
lO-bit binary code applied to the Address lines. Each ad- 
dress is capable of storing an 8-bit binary word applied 
to the Data Input lines. The input/output function of 
the RAM is determined by the state of the Read/Write 
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control line. When the Read/Write line is low, the 8-bit 

• word present on the Data Input lines is stored or “writ- 
ten” in the memory location selected by the Address 
lines. When the Read/Write line is high, the 8-bit word 
stored in the selected address is present on the Data Out- 
put lines. In this state, data is non-destructively “read” 
out of memory. 

4-122. X and Y Inputs. The two major inputs to the 
Digital Storage section are the 0 V to + 5 V frequency 
ramp from the Linear Sweep Generator and the 0 V to 
+ 4.75 V video signal from the Video Output Circuits. 
The magnitude of the ramp voltage at any given time 
represents a specific frequency and the magnitude of the 
video signal represents the signal amplitude at the fre- 
quency. To store a trace in the Digital Memory, it is first 
necessary to convert these analog inputs to their cor- 
responding binary codes. This is accomplished by the 
X-Axis and Y-Axis A to D (Analog to Digital) Con- 
verters. 

4-123. X-Axis A to D Converter. The 0 V to + 5 V fre- 
quency ramp is converted to a 10-bit binary code by the 
X-Axis A to D Converter. This 10-bit binary code is us- 
ed to address the RAM during the write phase. At the 
beginning of a frequency sweep, the frequency ramp is 
at 0 V and the output of the X-Axis A to D Converter is 
(XXXXXMXXIO, corresponding to RAM address 0. At the 
end of the frequency sweep, the ramp is at + 5 V and the 

• output of the X-Axis A to D Converter is llllllllll, 
corresponding to RAM address 1023. Thus, during each 
frequency sweep, the X axis is divided into 1024 discreet 
segments with each segment corresponding to a given 
RAM address. 



dressed by the X-Axis A to D Converter. As a result the 
entire memory is filled and its contents are updated by 
each frequency sweep. Since each address represents a 
specific frequency and the 8-bit word stored in a given 
address represents the video amplitude at the frequency, 
the memory, in effect, contains a point-by-point plot of 
the amplitude vs. frequency display. 

4-125. With 1024 X-Axis segments, the duration of 
each segment varies from approximately lOOfisec to 1.9 
seconds, depending on the SWEEP TIME setting. Since 
the frequency is continually changing as the ramp 
voltage increases, the amplitude of the video signal can 
vary greatly during a given segment. The amount of 
variation depends on the magnitude of the random 
noise riding on the video signal and on the slope of the 
response being traced. Since only one value can be used 
to represent the video amplitude during each segment, 
the peak value, being the most important parameter, is 
the value that is used. The Y-Axis A to D Converter is 
designed so that it detects and retains the peak value of 
the video signal during each X-axis segment. The peak 
detection sequence' is initiated by a signal from the 
X-Axis A to D Converter. 

4-126. Displaying a Stored Trace. Refer to Figure 4-20 
for the following discussion. 

4-127. To obtain a flicker-free stored presentation of 
the CRT, the memory must be read and the display must 
be swept at a much faster rate than that of the frequency 
ramp used for storing data. This rapid scan rate is pro- 
vided by the Address Counter and Display Ramp 
Generator. 



4-124. Y-Axis A to D Converter. The 0 V to 4.75 V 
video input is converted to an 8-bit binary code by the 
Y-Axis A to D Converter. During each X-Axis segment, 
this 8-bit word is written into the memory location ad- 




(1024X61 output! 



4-128. Address Counter. During the “read” phase, the 
X-Axis A to D Converter is disconnected and the Ad- 
dress lines of the RAM are switched to the Address 
Counter. (The switching operation is performed by a 
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Figure 4-20. Displaying a Stored Trace. 
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10-bit multiplexer described in following paragraphs.) 
The Address Counter is a 10-bit binary counter that is 
incremented at approximately 17 /isec intervals. The 
counter continually cycles from state 0 (0000000000) to 
state 1023 (1111111111) and then resets to state 0. As a 
result, the entire memory is read in periods of approx- 
imately 17.4 msec. When the Counter reaches state 
1022, its “Carry” output goes high to reset the Display 
Ramp Generator. 

4-129. Display Ramp Generator. The Display Ramp 
Generator, synchronized by the Address Counter, 
generates a 0 V to + 5 V linear ramp which provides the 
horizontal sweep for the CRT display. The duration of 
each sweep is approximately 17.4 msec, corresponding 
to 1022 increments of the Address Counter. The display 
sweep is initiated when the Address Counter resets to 
state 0 and is terminated when the counter reaches state 
1022. Addresses 1022 and 1023, are therefore, not 
displayed. 

4-130. 8-Bit Latch. During each increment of the Ad- 
dress Counter, the 8-bit latch. The 8-bit word is retained 
by the Latch until the Address Counter is again in- 
cremented. 

4-131. D to A Converter. The D to A (Digital to 
Analog) Converter contains a buffered resistive ladder 
network which converts the 8-bit word at the output of 
the Latch to its corresponding dc level. The output of 
the D to A Converter, ranging dc level. The output of 
the D to A Converter, ranging from 0 V to + 4.75 V full 



scale, is applied to the vertical deflection plates of the 
CRT through the Line Generator and Vertical Deflec- 
tion Amplifier. 

4-132. Line Generator. The output of the D to A Con- 
verter is a series of discrete levels which, if applied to the 
CRT, would produce a display of dots. The Line 
Generator produces a variable slope ramp which draws 
lines between the dots to provide a fully reconstructed 
display. 

4-133. The Overall System. During each frequency 
sweep, the memory contents must be updated by the fre- 
quency ramp while the trace currently in memory is be- 
ing displayed. Since the read and write operations can- 
not be performed simultaneously, the Address lines of 
the RAM are rapidly switched between the X-Axis A to 
D Converter and the Address Counter. Figure 4-21 is a 
block diagram showing the overall system. Two 
elements not previously described are the Clock 
Generator and the Address Multiplexer. 

4-134. Clock Generator. The Clock Generator, Driven 
by a signal from the High Voltage Power Supply, pro- 
duces ten clock outputs which synchronize the various 
operations of the system. The frequency of the signal 
applied to the Clock Generator varies from instrument 
to instrument and can be anywhere within the range of 
55 kHz to 65 kHz. In the following discussion, the input 
frequency is considered to be 60 kHz which provides a 
base time period of about 17 /tsec. 
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4-135. There are four clocks that are of particular 
significance i n the following discussion. These are; Cl, 
C9, CIO and CIO. The relationship between these clocks 
is shown on the block diagram. Clock Cl 1 which syn- 
chronizes the X-Axis A to D Converter is also shown. 

4-136. Address Multiplexer. The 10-bit Address 
Multiplexer switches the RAM Address lines between 
the X-Axis A to D Converter and the Address Counter. 
The switching input to the Multiplexer is Clock Cl 
which is a 60 kHz square wave. The positive half cycle 
of Cl is to “write” phase and the negative half cycle is 
the “read” phase. During the write phase of Cl, the 
RAM is addressed by the X-Axis A to D Converter. 
During the read phase of Cl, the RAM is addressed by 
the Address Counter. 

4-137. Timing Functions. Before proceeding with the 
operational sequence, note the following timing func- 
tions: 

a. The Address Counter is incremented by the high to 
low transition that occurs when Clock Cl changes from 
the write phase to the read phase. 

b. Clock C9 goes high during the read phase of Cl. 
When C9 goes high, the 8-bit word present on the RAM 
Data Output lines is strobed into the Latch. 

c. The^Read/Write line of the RAM is controlled by 
Clock CIO which goes low during the write phase of Cl. 
When CIO goes low, the 8-bit word from the Y-Axis A 
to D Converter is written into the RAM address selected 
by the X-Axis A to D Converter. 

d. The A to D Converts are clocked by C9 and Cll 
during the read phase of Cl. This means that their out- 
puts can change only during the read phase. 

4-138. Operational Sequence. For the operational 
description, the following initial conditions exist: 

a. The SWEEP MODE switch is set to SING to pro- 
vide a single frequency sweep. 

b. The SWEEP TIME setting is 0.01 SEC/DIV 
(fastest sweep time). 

c. The ADAPTIVE SWEEP control is set to the OFF 
position. 

d. The CLEAR WRITE button has been pressed to 
clear the display and initiate a new sweep. 

e. Clock Cl is high (write phase) 

f. The Address Counter is in state 1023 and will reset 
to 0 when Cl goes low. 

4-139. At the beginning of the frequency sweep, the 
ramp input to the X-Axis A to D Converter is 0 V and 



the binary code at its output is 0 (0000000000). During 
the write phase of Cl, the RAM Address lines are 
switched to the X-Axis ^to D Converter and address0 is 
selected. When Clock CIO goes low, the 8-bit word from 
the Y-Axis A to D Converter is written into address 0. 
The 8-bit word represents the video amplitude at the 
start frequency of the sweep. When Clock Cl goes low, 
the RAM Address lines are switch to the Address 
Counter and the Address Counter resets to 0. At this 
point, the Display Ramp Generator is reset, the CRT 
sweep is at the left-hand side of the screen and RAM ad- 
dress 0 is selected by the Address Counter. When Clock 
C9 goes high, the 8-bit word stored in Address 0 is 
strobed into the Latch, converted to dc by the D to A 
Converter and applied to the vertical deflection plates of 
the CRT. When Clock Cl goes high, the RAM Address 
Lines are again switched to the X-Axis A to D Con- 
verter. With the SWEEP TIME Control set to 0.01 
SEC/DIV, it takes approximately 100 #tsec for the fre- 
quency ramp to increase enough to increment the 
X-Axis A to D Converter to state 1 . In this case, only 17 
^sec have elapsed since the beginning of the sweep so the 
output of the X-Axis A to D Converter is still 0. When 
CIO goes low, the 8-bit word from the Y-Axis A to D 
Converter is again written into address 0. This 8-bit 
word may be the same or may differ from the one 
previously written into address0. Since the Y-Axis A to 
D Converter detects and retains the peak value of the 
video signal during each X-Axis segment, the final word 
written into address 0 will represent the peak amplitude 
during the first segment. When Cl again goes low, the 
Address Counter is incremented to state 1 ((X)00000(X)1) 
and RAM address 1 is selected. When C9 goes high, the 
contents of address 1 are strobed into the 8-bit Latch. 
Since the RAM was cleared at the beginning of the 
sweep and the X-Axis A to D Converter has not yet in- 
cremented to state 1, addresses 1 through 1023 contain 
all zeros. The output of the D to A Converter is, 
therefore, 0 V and the CRT trace at this point is at the 
bottom of the screen. 

4-140. As the sequence continues, the Address Counter 
is incremented at 17 /tsec intervals by Clock Cl. During 
each read phase of (Tl, a new RAM address is selected 
and a new 8-bit word is strobed into the Latch, con- 
verted to dc and applied to the vertical deflection plates 
of the CRT. As a result, all 1022 addresses are read and 
the display is swept in approximately 17.4 msec. 

4-141. At the end of the first display sweep, the fre- 
quency ramp will be about + 0.81 V and only the first 
174 RAM addresses will be filled. Thus, almost six 
display sweeps will have been made by the time the 
RAM is completely filled. 

4-142. At the end of the 0. 1 second single sweep, the en- 
tire memory wilt be filled and the frequency ramp at the 
input of the X-AXIS A to D Converter will remain at 
-t- 5 V. At that time, the output of the X-AXIS A to D 
Converter will be llllllllll, corresponding to RAM 
address 1023. During each write phase of Cl, an 8-bit 
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word will be written into address 1023. This is of no 
consequence because the Address Counter resets the 
Display Ramp Generator in state 1022 and addresses 
1022 and 1023 are not displayed. The Address Counter 
will continue to cycle, the memory will be read and the 
display will be swept at a 17.4 msec rate. The trace 
stored in memory will, therefore, continue to be 
displayed until it is cleared or updated by a new frequen- 
cy sweep. 

4-143. Clearing a Trace. When the CLEAR/WRITE 
button is pressed, the following things take place: 

a. The Y-Axis A to D Converter is held in the reset 
state and its output is 00000000. 

b. The RAM Address lines are switched to the Ad- 
dress Counter during both the read and write phases of 
Cl. 

c. As the Address Counter scans the memory, all 
zeros are written in each address and the entire memory 
is cleared in 17.4 msec. 

4-144. Store Function. A major feature of the Digital 
Storage section is the “Store Function” which allows a 



trace to be permanently stored in memory for future 
reference. The permanently stored trace can be blanked 
from the display and then recalled at any time for com- 
parison with the current or “refresh” trace. 

4-145. To permanenty store a trace, the operator 
presses the front panel STORE button. This initiates a 
sequence of operations in which the trace currently in 
memory is processed and reloaded into 512 of the 1024 
memory locations. The remaining half of the memory is 
used for the refresh trace. To display both traces, the 
display sweep rate is doubled to provide two 8.7 msec 
sweeps. During the first display sweep, the Address 
Counter scans the memory locations containing the 
refresh trace. It then recycles and scans the memory 
locations containing the permanently stored trace. As a 
result, the two traces are displayed ^ternately in a 17.4 
msec period. 

4-146. Figure 4-22 is an expanded block diagram show- 
ing the additional circuitry needed to implement the 
store function. A 4-state digital controller called the 
“Store Function Controller” is used to direct the store 
operation. The ASM chart for the Store Function Con- 
troller is shown in Figure 4-23. Other elements used only 
for the store function are the Store Multiplexer, the 
8-Bit Adder and the Write Control circuit. 
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Figure 4-22. Digital Storage Section (Store Mode). 
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Figure 4-23. Store Functioe ASM Chert 



4-149. Write Control Circuit. During normal operation 
the “Set” input to the write control flip-flop is high, 
forcing the “Q” output to be high. Clock CIO is then 
present at the output of the NAND gate and data is writ- 
ten into memory during each write phase of Clock Cl. 
When the SFL instruciton is given during State 1 of the 
store sequence, the “Set” input of the flip-flop is low 
and the “Q” output goes high only if the Write Enable 
line from the 8-Bit Adder is high when the flip-flop is 
clocked by the positive going edge of C9. If a Write 
Enable command is given, the “Q” outp^will be high 
and data will be written into memory by CIO during the 
next write phase. If a Write Enable command is not 
given, the “Q” output of the flip-flop will be low and 
Clock CIO will be inhibited during the next write phase. 
4-150. Store Sequence (State J). Refer to Figure 4-23. 
When the STORE button is initially pressed, the Store 
Function Controller is in State 0 where no instructions 
are given. It remains in State 0 until the Address 
Counter completes its current cycle and resets to 0. The 
Controller then increments to State 1 . 

4-151. The purpose of State 1 is to condense the trace 
currently in memory and store it in the 512 memory 
locations where the Least Significant Bit (LSB) of the 
address is a logical “0” (addresses 0, 2, 4, 6, etc.) To ac- 
complish this, the Address Counter is incremented from 
state 0 to state 1023. At each increment, the contents of 
the present address and the preceding address are com- 
pared and the larger value is stored in the appropriate 
memory location. Storing only the larger of the two 
values ensures that the peak value of each response will 
be retained in the permanently stored trace. 

4-152. In State 1, the Store Function Controller gives 
the SFL (Sweep Flag) instruction which performs the 
following functions: 



4-147. Store Multiplexer. The Store Multiplexer 
switches the RAM Data Input lines between the Y-Axis 
A to D Converter and the “Q” outputs of the 8-Bit 
Latch. The switching inputs to the Store Multiplexer are 
the SFL and TRA instructions from the Store Function 
Controller. During normal operation the SFL and TRA 
instructions are not given and the RAM Data Input lines 
are always connected to the Y-Axis A to D Converter. 
When the SFL or TRA instruction is given during the 
store sequence, the RAM Data Input lines are switched 
to the “Q” outputs of the 8-Bit Latch and the Y-Axis A 
to D Converter is disconnected. 

4-148. 8-Bit Adder. In State 1 of the store sequence, the 
Adder is used to compare the 8-bit word on the RAM 
Data Output lines to the 8-bit word at the output of the 
Latch. The comp ariso n is made using one’s compliment 
addition i.e., the “Q” outputs of the Latch are the com- 
pliments of the “Q” outputs. If the numerical value of 

• the word at the output of the RAM is greater than that 
of the word at the output of the Latch, the “Carry” 
output of the Adder goes high, supplying a “Write 
Enable” command to the Write Control circuit. 



a. Overrides the Clock Cl input to the Address 
Multiplexer, causing the Multiplexer to remain switched 
to the Address Counter. The Address lines of the RAM 
are, therefore, controlled by the Address Counter dur- 
ing both the read and write phases of Clock Cl. 

b. Forces the LSB of the Address Counter to a logical 
“0” during the write phase of Clock Cl. This means 
that information can only be written into the memory 
locations where the LSB of the address is a logical “0”. 
The contents of addresses where the LSB is a logical 
“1” are left unaltered. 

c. Switches the Store Multiplexer so that the Data In- 
put lines of the RAM are connected to the “Q” outputs 
of the 8-Bit Latch. In this state, the Y-Axis A to D Con- 
verter is disconnected. 

d. Enables the Write Control circuit. During normal 
operatiqi^ the Write Control circuit is disabled and 
Clock CIO is present at the output of the NAND gate. 
With the Write Control circuit enabled. Clock CIO is 
inhibited unless a Write Enable command has been 
generated by the 8-Bit Adder. 
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4-153. Figure 4-24 shows the equivalent circuit during 
State 1. Elements not shown can be disregarded. 

4-154. The State 1 sequence begins with the following 
conditions; 

a. Clock Cl has just completed the transition from 
the write phase to the read phase. 

b. The Address Counter is in State 1 (0000000001). 

c. The 8-bit word from the preceding address (0) is at 
the output of the Latch. 

d. The 8-bit word stored in the present address (1) is 
on the Data Output lines of the RAM. 

4-155. Just before Clock C9 goes high, the 8-bit word 
on the RAM Data Output lines (present address) is com- 
pared to the 8-bit word at the output of the Latch 
(preceding address) by the 8-Bit Adder. If the numerical 
value of the 8-bit word in the present address is greater 
than that of the preceding address, the Adder generates 
a Write Enable command which is applied to the Write 
Control circuit. If a Write Enable command is 
generated, data will be written into memory during the 
next write phase. When Clock C9 goes high, the 8-bit 
word on the RAM Data Output lines (address 1) is 
strobed into the Latch. 

4-156. When Clock Cl goes into the write phase, the 
Address Counter remains in State 1 (0000000001) but 
because its LSB is forced to a logical “0”, RAM address 
0 (0000000000) is selected. If a Write Enable command 
was generated during the read phase, the 8-bit word 



from address 1 (now at the output of the Latch) is writ- 
ten into address 0. I£a Write Enable command was not 
generated. Clock CIO is inhibited and the contents of 
address 0 are left unchanged. 

4-157. When Clock Cl again goes into the read phase, 
the Address Counter is incremented to State 2 
(0000000010). At this time, the 8-bit word from address 

1 is still at the output of the Latch and the 8-bit word 
stored in address 2 is on the RAM Data Output lines. If 
the 8-bit word in address 2 is greater than that of ad- 
dress 1, a Write Enable command will be generated and, 
during the next write phase of Cl, the contents of ad- 
dress 2 will be written back into address 2, leaving ad- 
dress 2 unchanged. Moreover, if the 8-bit word in ad- 
dress 2 is less than that of address 1, a Write Enable 
command will not be generated and the contents of ad- 
dress 2 will still be left unchanged. This is an important 
point. Even though the 8-bit word in each address is 
compared to that of the address that is one count 
higher, only alternate comparisons have any effect. For 
example, addresses 0 and 1 are compared and the largest 
value is written into address 0 addresses 1 and 2 are 
compared and address 2 is left unchanged, addresses 2 
and 3 are compared and the largest value is written into 
address 2, etc. 

4-158. The comparison sequence continues until the 
Address Counter reaches State 1023 and resets. At that 
time, the Store Function Controller increments to State 

2 where it remains until the STORE button is released. 

^159. State 2. In State 2, the SFH (Sweep Flag Hold) 
instruction is given and the system returns to its normal 
mode of operation with the following exceptions: 
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a. The LSB of the X-Axis A to D Converter is forced 
to a logical “1”. Since the X-Axis A to D Converter ad- 
dresses the RAM during the write phase of Cl, new in- 
formation is written only in addresses where the LSB is 
a logical “1” (addresses 1, 3, 5, 7, etc.). Addresses con- 
taining the permanently stored trace are, therefore, left 
undisturbed. 



4-I6I. Blank Store Button. When the BLANK STORE 
button is presses, the LSB of the Address Counter is 
forced to a logical “1”. The Address Counter, 
therefore, continually scans the addresses containing the 
refresh trace and the permanently stored trace is not 
displayed. When the BLANK STORE button is releas- 
ed, the permanently stored trace returns to the display. 



b. The Address Counter is switched so that it first 
scans the addresses where the LSB is a “1” (refresh 
trace). It then recycles and scans the addresses where the 
LSB is a “0” (permanently stored trace). 

c. The SFH instruction (labeled (H)FAST) is applied 
to the Display Ramp Generator. This doubles the 
display sweep rate, providing one 8.7 msec sweep for 
each set of addresses. As a result, both the refresh trace 
and the permanently stored trace appear on the CRT. 

4-J60. Clear/Write Button. When the CLEAR/- 
WRlTE button is pressed during State 2, the following 
things take place: 



4-1 62. State 3. When the STORE button is released and 
the Address Counter resets to 0, the Store Function 
Controller is incremented to State 3. The purpose of 
State 3 is to clear the permanently stored trace by filling 
the memory with the refresh trace. This is accomplished 
by loading the contents of addresses where the LSB is 1 
into addresses where the LSB is 0. 

4-163. In State 3, the Store Function Controller gives 
the TRA (Transfer) instruction which performs the 
following functions: 

a. Overrides the Clock Cl input to the Address 
Multiplexer causing the RAM Address lines to remain 
switched to the Address Counter. 



a. The Y-Axis A to D Converter is held in the reset 
state and its output is 00000000. 

b. The RAM address lines are switched to the Ad- 
dress Counter during the 8.7 msec periods when it is 
scanning the addresses containing the refresh trace. 

c. As the Address Counter scans the addresses con- 
taining the refresh trace, all zeros are written into 
memory during the write phases of Cl. As a result, the 
refresh trace is cleared from memory and the per- 
manently stored trace is not disturbed. 
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b. Forces the LSB of the Address Counter to a logical 
“0” during the write phase of Clock Cl. This means 
that information can only be written in addresses where 
the LSB is a logical “0”. 

c. Switches the Store Multiplexer so that the Data In- 
put lines of the RAM are connected to the “Q” outputs 
of the 8-Bit Latch. 

4-164. Figure 4-25 shows the equivalent circuit during 
State 3. Note that the 8-Bit Adder and the Write Control 
circuit are not used. 



Figure 4-25. Equivalent Circuit (State 3). 
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4-165. The State 3 sequence begins with the following 
conditions: 

a. Clock Cl has just made the transition from the 
write phase to the read phase. 

b. The Address Counter is in State 0 and RAM ad- 
dress 0 is selected. 

4-166. When Clock C9 goes high during the read phase, 
the 8-bit word from address 0 is strobed into the Latch. 
When Clock Cl goes into the write phase, the Address 
Counter remains in State 0 and, when CIO goes low, the 
8-bit word from address 0 is written back into address 0, 
leaving address 0 unchanged. When Clock Cl again 
goes into the read phase, the Address Counter is in- 
cremented to State 1 and, when C9 goes high, the 8-bit 
word from address 1 is strobed into the Latch. During 
the next write phase of Cl, the Addresses Counter is still 
in State 1 (0000000001) but because its LBS is forced to 
a logical “0”. RAM address 0 (0000000000) is selected 
and the 8-bit word from address 1 (now at the output of 
the Latch) is written into address 0. As the sequence 
continues, the contents of address 3 are written into ad- 
dress 2 the contents of address 5 are written into address 
4, etc. When the Address Counter reaches State 1023 
and resets, the Store Function Controller resets to State 
0 and the system returns to its normal mode of opera- 
tion. At this point, each pair of addresses (0 and 1, 2 
and 3, 4 and 5, etc.) contains the same information. 
Since the addresses are now read sequentially as the Ad- 
dress Counter increments from State 0 to State 1023, the 



video amplitude on the display is the same for each pair 
of X-Axis segments. Because of this redundancy, a 
series of dots appear on the display (Figure 4-26). The 
dots are automatically cleared when the memory con- 
tents are updated by a new frequency sweep. 

4-167. Frequency Ceunter and Displey. 

4-168. This section covers the LIMITER, TIME BASE, 
and COUNTER/DISPLAY blocks of the simplified 
block diagram. Refer to Figures 4-27 and 4-28 for the 
following discussions. 




Figure 4-26. Store Button Reloased. 



4-169. Limiter. The Limiter first processes the Buffered 
100 kHz Reference signal through a 100 kHz bandpass 
filter. The filter is simply a parallel LCR network having 
a resonant frequency of 100 kHz. Next, the Limiter con- 
verts the filtered 1()0 kHz to a square wave which has 
CMOS logic levels of zero volts (D-ground, logic high) 




3M0-4*T 



I 

Figure 4-27. Time Bese Generator. 
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and -10 volts (logic low). This convertion is done by 
comparator U8. The Limiter circuit converts the Buf- 
fered 100 kHz Reference to a signal capable of clocking 
the Time Base Generator accurately. 

4*170. Time Base Generator. The Time Base Generator 
accepts the Initiate Measurement signal from the A36 
board and the 100 kHz Clock signal from the Limiter. 
To run the counter, the Time Base Generator produces 
three control signals: (L)MEASURE, (L)COUNT, and 
(L)LOAD Latch. The heart of this signal generation is a 
14-stage ripple counter. 

4-171. Operation of the Time Base Generator. The In- 
itiate Measurement line going high starts the sequence 
of events necessary for one frequency measurement. 
First USB toggles when its J input goes high and its 
clock input receives a positive edge of the 100 kHz 
Clock sj£nal; so, its Q output (H)MEASURE goes high 
and its Q output (L)MEASURE goes low. Both of these 
signals leave the board and control the circuits that pre- 
vent the VTO from sweeping. (L)MEASURE also drives 
the reset inputs of U7A, U7B, and USA low; this 
enables them to have their J, K, and D inputs utilized. 
At the same time, (L)MEASURE resets the ripple 
counter (U6) to zero. Then, since the 100 kHz Clock is 
divided by two by U7A, the ripple counter begins coun- 
ting at a rate of SO kHz. When the binary count reaches 
OOlOOKKXXKKXX) (i.e. the ripple counters Q9 and Q12 
outputs go high), the output of AND gate U9C goes 
high^This forces the J input of USA high which makes 
its Q output (L)COUNT go low. Since USA is a J-K 
masters/slave flip-flop, its output state won’t change 



until its K input is driven high; this is done when the rip- 
ple counter reaches a binary count of 1 KXXXKKK) 10000 
(i.e. its QS, Q13, and Q14 outputs have gone high) and 
the output of AND gate U9A goes high. Also at this 
time, the D input of U7A is forced high causing its Q 
output (L)LOAD LATCH to go low. When the count 
reaches 1 1000000100000 the output of AND gate U9A 
goes low and the output of U7B goes high. Finally, 
when the ripple counter reaches 11000001000000 (its 
Q7, Q13, and Q14 outputs are high), the output of AND 
gate U9B goes high; this resets U5B via its K input caus- 
ing its Q output (L)MEASURE to go high. In this way, 
the signals that control the counter are generated. 

4-172. Notice that the (L)COUNT line is driven low 
from 00100100000000 to 11000000010000. The dif- 
ference of these two binary numbers is 1001 1100010000; 
the decimal equivilent of this is 10,000. So, the 
(L)COUNT line goes low for 10,000 counts. Since the 
binary number is counting at a rate of 50 kHz (Q1 is a 25 
kHz square wave) each count is 20 nsec in duration. The 
(L)COUNT line goes low for 10,000 counts times 20 
^ec/count, or 2(X) msec. The accuracy of this time is 
dependent on the accuracy of 100 kHz Reference signal. 
The remaining time durations of the control pulses can 
be calculated in this manner; they are illustrated in 
Figure 4-26 for your convenience. 

4-173. Counter/Display. Using the 1.0 - 1.5 MHz L.O. 
signal and the three control signals from the Time Base 
Generator, the Counter/Display circuitry measures and 
displays the start, center, or manual vernier frequency. 
Part of the display circuitry also blanks the display 
when the BLANK DISPLAY line goes high. 



BLANK 
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Figure 4-28. Counter and Display. 
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4-174. Operation of the Counter. Initially, the 1 .0 - 1 .5 
MHz L.O. signal has any dc component eliminated by 
C5; then a level shifter, consisting of R2 and R3, assures 
that the signal has a dc offset of about -5 volts. This 
signal then goes to the clock input of UlA. The first 
event occurring in the sequence of counting is the 
(L)MEASURE line going low. Since this line goes to the 
clear input of the counter chip, it must change to a low 
state in order for the counter to be enabled. Next in the 
sequence, the (L)COUNT line goes low; because this 
line is connected to the Reset input of UlA, the flip-flop 
is enabled. Since UlA is connected in a divide-by-two 
configuration, the count input to the counter is 500-750 
kHz (of course, the input to the counter is only one fre- 
quency because the VTO has been disabled by the 
(L)MEASURE and (H)MEASURE lines. (L)COUNT is 
held low for 200 msec as dictated by the Time Base 
Generator. At the end of this time, the (L)COUNT line 
goes high and the (L)LOAD LATCH line goes low. 
When the (L)COUNT line goes high, UlA is disabled 
and the counter no longer has an input signal. The 
(L)LOAD LATCH going low causes the last state of the 
counter to be stored in an on-chip latch; this line stays 
low for only 0.3 msec - an adaquate amount of time for 
the latch to be loaded. The final event of the counting 
sequence is simply the (L)MEASURE line goine high, 
disabling the counter and allowing the VTO to sweep 
again. 

4-175. If, for example, the center frequency of the 
display is 50 kHz, then the 1.0 - 1.5 MHz signal would 
have a frequency of 1.5 MHz at the time of the frequen- 
cy measurement. The output of the divide-by-two flip- 
flop would be 750 kHz. The number of counts recorded 
by the counter during 200 msec would be 750000 counts- 
per-second times 0.2 seconds, or 150000 counts. The 
latch inside the counter chip contains six digits; since 



only the last five digits are displayed, the proper center 
frequency of 50000 Hz is displayed. 

4-176. Operation of the Display. The five digits 
representing the frequency count are displayed in the 
following manner. The counted frequency has been 
stored in the latch in U2. The output of U2 consists of 
four lines for BCD and five lines to strobe each digit to 
be displayed. U2 contains all the needed circuitry to in- 
sure that for any given digit, the correct BCD will be 
outputted when its corresponding digit strobe is high. 
U3 is a BCD-to-seven-segment-decoder-driver; it con- 
verts the BCD output of U2 to seven segment informa- 
tion and drives the appropriate anodes of the display 
high. The digit strobe outputs of U2 are buffered and 
inverted by U4 before driving the correct common 
cathodes of the display low. Each digit of the display 
has seven LEDS with a common cathode; the anodes of 
identical segments (of all the digits) are also common. 
As each digit is selected, the correct segments for that 
digit are also selected. Thus, the five digits from the 
latch are displayed. 

4-177. Whenever the instrument is switched into the 
Log Zero or Log sweep mode, the Blank Display line 
goes high. This causes the display-blanking flip-flop 
(U 1 B) to drive the blanking input of U3 low; the outputs 
of U3 are disabled by this. The Blank Display line also 
causes the decimal points to be blanked. 

4-178. If the display attempts to go one count below 
(XXXK) Hz, it tries to become 99999 Hz. This is because 
the number in the latch goes from lOiXKK) to 099999. 
When the MSD of the attempted display frequency is 
eight or nine (BCD output of 1000 or 1001, and the D5 
output is high), the display is blanked by UIB. UIB also 
causes the decimal points driver (Ql) to light the 
decimal points. 





Maintenance described herein is performed 
with power supplied to the instrument, and pro- 
tective covers removed. Such maintenance 
should be performed only by service-trained 
personnel who are aware of the hazards in- 
volved {for example, fire and electrical shock). 
Where maintenance can be performed without 
power applied, the power should be removed. 
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SECTION V 
MAINTENANCE 



5-1. IMTROOUCTiQM. 

5-2. This section contains Performance Tests 
(Paragraph 5-5) and Adjustment Procedures 
(Paragraph 5-48) for the Model 3580A Specturm 
Analyzer. Troubleshooting information is presented in 
Section VII, along with the Schematic Diagrams. 

5-3. RECOMMENDED TEST EQUIPMENT. 

5-4. The test equipment that is recommended for main- 
taining the Model 3580A is listed in Table 5-1. The 
equipment is designated as to its use for Performance 
Tests, Adjustments or Troubleshooting. 

5-5. PERFORMANCE TESTS. 

5-6. The following Performance Tests are procedures 
that can be used to verify that the 3580A is operating 
properly and meets the spectifications listed in Table 
1-1. These procedures can be used for incoming quality 
control inspection, to check specifications after a repair 
or for routine maintenance. Where possible, the Perfor- 
mance Tests call out the proper adjustment in the Ad- 
justment Procedures. Since adjustments interact, it is 
important to follow the procedures carefully. 

a. FREQUENCY TESTS (Paragraph 5-9). 

b. SWEEP TESTS (Paragraph 5-13). 

c. AMPLITUDE TESTS (Paragraph 5-18). 

d. BANDWIDTH TESTS (Paragraph 5-28). 

e. DYNAMIC RANGE TESTS (NOISE TESTS) 
(Paragraph 5-30). 

f. IF FEEDTHRU and ZERO BEAT RESPONSE 
TSTS (Paragraph 5-36). 

g. INPUT IMPEDANCE TESTS (Paragraph 5-38). 

h. OUTPUT TESTS (Paragraph 5-40). 

i. BALANCED INPUT TESTS (Option 002 only) 
(Paragraph 5-44). 

5-7. Test Card. 

5-8. A Performance Test Card is provided at the end of 
this section for your convenience in recording the per- 
formance of the Model 3580A during Performance 
Tests. This card can be removed from the manual and 
used as a permanent record of the incoming inspection 
or of a routine performance test. The Performance Test 
Card may be reproduced without written permission 
from Hewlett-Packard. 



NOTE 

Always allow one hour continuous warm-up 
before attempting any tests. 



5-9. Frequency Tests. ^1B 

5-10. These tests verify part of the Frequency 
Characteristic Specifications listed in Table 1-1. If, for 
any reason, the instrument will not pass these tests, per- 
form the Swwep Alignment (Paragraph 5-63) of the Ad- 
justment Procedures. 



5-11. Range and Frequency Display Accuracy Test. 

a. Position the following front panel controls; 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . .LOG 10 dBv/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBv/LIN - dBm 600 0 dBv/LIN 

INPUT SENSITIVITY CAL 

VERN lER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 30000 Hz 

START-CTR CTR 

RESOLUTION BANDWIDTH 1 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 5 Hz 

SWEEP TIME/DIV 2 SEC 

SWEEP MODE MAN 



Option 002: Set dBm 900 0/LIN-dBm 600 O 
switch to dBm 900 Q; set INPUT MODE 
switch to UNBAL. 



b. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting the MANUAL VER- 
NIER, center the display indication. 

c. With the display indication now on the center 
graticule, vary the FINE FREQUENCY control to peak 
the display indication. 

d. The FREQUENCY display should read 30000 Hz 
± 3 Hz. 

e. Change the RESOLUTION BANDWIDTH to 3 
Hz. Repeat Steps c and d. 
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Table 5-1. Recommended Test Equipment 



Digital 

Multimeter 



Oscilloscope 



Voltage Dividers 
for 

Oscilloscope (2) 

Electronic 

Counter 



Frequency 
Synthesizer 
ISO ohms) 



SO Ohm 
Termination 
for Syntheseizer 

Distortion 

Analyzer 



Bandpass Filter 



DC High 
Voltage 
Probe 
Calibrated 
to ^ 000 V dc 
standard 
OH 

Precision 

High 

Voltage Probe 

1 kQ Resistor 

(2) 453 0 
resistors 

1 0 kll Resistor 

550 0 Resistor 

1 MO Resistor 

Logic Clip 



REOUIKD CHAMCnmSTICS 



DC Function; 

Full scale ranges: IV, '10V, 100V 
Resolution: 4 digits 
Input Impedance: 10-12 MO 
Accuracy; ± . 1 To of reading 
AC Function; 

Response; average 
Frequency Range; 45Hz-100kHz 
Full Scale Range: IV, 10V, 100V 
Resolution: 4 digits 

Input Impedance: a 10 MO, s 100 pF 
Accuracy: ± 1 To of reading 

Sensitivity; .005 V/DIV 
Sweep; .005 risec/DIV to . 1 sec/div 
Frequency; 0 to 1 0 MHz 
Input Impedance: IMfl. 25 pF 
Dual Trace (troubleshooting only) 

Division Ratio 10:1 
Impedance: 1 0 MU, 1 0 pF 



Function: Frequency and 
Time Interval 

Frequency Range: 10 Hz to 10 MHz 
Resolution: 6 digits 
Sensitivity: 0.1 V rms 

Frequency Range: 10 Hz to 1 .5 MHz 
Amplitude Range: 

( - 67.99 dBm 50 0 to + 26.99 dBm 
50 Q) 

Amplitude Accuracy: ± .1 dB 
Amplitude Resolution; .01 dB 
Frequency Resolution: .1 Hz 

1 watt 

50 ohms ±.10 



Fundamental Frequency Range: 

10 Hz to 100 kHz 
Distortion Measurement Accuracy; 

± 10% for greater than .3% 
distortion 

Center of Bandpass at 5 kHz 
Output Distortion: (with 
Frequency Synthesizer) : > 90 dB down 

Range; 5 kV 

DC Standard Accuracy: ± 1 % 



Perforaiance 

Checks 



Adjustments Treablashoating 



Accuracy; ± .1% 
Range: 5 kV 



1 % film resistor 



1 % film resistor 



10% carbon or film resistor 
1 0% carbon or film resistor 
1 % film resistor 

Able to detect TTL HIGH and LOW 
levels for DUAL IN-LINE configuration, 
16 pins 



RECOMIHEIIDED 

MODEL 



-hp- 34740/34702 



-hp- 1 BOC/D with 
-hp- 1801 A Vertical 
Amplifier and 

1 820C Time Base 



-hp- 10004B 



-hp- 5328A 



-hp- 3320B 



-hp- 11048C 



-hp- 333A 



White Model 2640 

-hp- 11045A 
and 

-hp- 740B 



OR 

-hp- 3440A-K05 Probe 
and -hp- 3440A DVM 



-hp- 0757-0280 
-hp- 0698-3510 



-hp- 0757-0442 
-hp- 0698-4456 
-hp- 0757-0344 
-hp- 10528A 
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5-12. Display Accuracy Tests. 

a. Repostion the following front panel controls. 



START-CTR START 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 5 kHz 

SWEEP MODE REP 



b. The 10 kHz CAL signal and its harmonics should 
be repetitively swept and appear on the display as shown 
by Figure 5-1. The separation between the Zero 
Response and 50 kHz harmonic should be 10 major 
divisions ± 1 minor division. The separation between 
any two adjacent responses should be 2 major divisions 
± .2 minor divisions. Momentarily push and release 
DISPLAY - STORE, watching the dislay to verify that 
the STORE and NON-STORE traces appear in the same 
position. 




Figure 5-1. 10 kHz CAL Signal. 



5-13. Sweep Tests. 

5-14. These tests verify the Sweep Characteristics 
Specifications given in Table 1-1. If the instrument fails 
the Frequency Span Tests (Paragraph 5-15), perform 
the Sweep Alignment (Paragraph 5-63) of the Adjust- 
ment Procedures. If it fails only the Log Sweep Test 
(Paragraph 5-16), perform only the Log Sweep Ad- 
justments (Paragraph 5-67) of the Sweep Alignment. All 
sweep time calibration is done with a factory selected 
resistor. If the instrument will not pass the Sweep Time 
Tests (Paragraph 5-17), refer to Section VII for addi- 
tional information. 

5-15. Frequency Span Test. 

a. Position the following front panel controls; (Only 
those controls printed in BOLD reuqire a change from 
the previous test.) 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 
dBV/LIN - dBm 600 ft dBv/LlN 



INPUT SENSITIVITY 0 dBV 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00000 Hz 

RESOLUTION BANDWIDTH 300 Hz 

START-CTR START 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5Hz 

SWEEP TIME/DIV 0.2 SEC 

SWEEP MODE Manual 



Option 002: Set dBm 900 0/LIN - dBm 
600 0 switch to dBm 9000; set INPUT 
MODE switch to UNBAL. 

b. Adjust MANUAL VERNIER full CCW. 

c. Adjust the FINE FREQUENCY control for a 
00000 Hz indication on the FREQUENCY display. 

d. Adjust MANUAL VERNIER full CW. The FRE- 
QUENCY display should be 00050 Hz ± 1 Hz. 

e. Readjust MANUAL VERNIER full CWW. 
Reposition FREQ.SPAN/DIV - 10 Hz. 

f. Readjust the FINE FREQUENCY control for a 
00000 Hz indication on the FREQUENCY display. 

g. Adjust MANUAL VERNIER full CW. The FRE- 
QUENCY display should be 00100 Hz ± 2 Hz. 

h. Continue this procedure for the remaining 
FREQ. SPAN/DIV settings. Refer to Table 5-2 for the 
proper tolerances. 



Table 5-2. Frequency Span Tast 



FREa BPAI/DtV 


COUITER REAOIK 1 


MARUAL VERIiCR 
FUUCCW 


MABUAL VEMiER 
FUU CW 


5 Hz 


00000 Hz 


00050 Hz ± 1 Hz 


z 

o 


00000 Hz 


00100 Hz ± 2 Hz 


20 Hz 


00000 Hz 


00200 Hz ± 4 Hz 


50 Hz 


00000 Hz 


00500 Hz ± 10 Hz 


.1kHz 


00000 Hz 


01000 Hz ± 20 Hz 


.2kHz 


00000 Hz 


02000 Hz ± 40 Hz 


.5kHz 


00000 Hz 


05000 Hz ± 100 Hz 


1 kHz 


00000 Hz 


10000 Hz ± 200 Hz 


2 kHz 


00000 Hz 


20000 Hz ± 400 Hz 


5 kHz 


— 




(checked in 






Pars 5-16> 







5-16. Log Sweep Test. 

a. Reposition the controls as follows: 

INPUT SENSITIVITY CAL 

RESOLUTION BANDWIDTH 30 Hz 

SWEEP MODE LOG ZERO 
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b. Momentarily press DISPLAY - CLEAR WRITE. 

c. Adjust the FINE FREQUENCY control for a fre- 
quency indication of 20 Hz. 

d. Reposition the controls as follows: 

RESOLUTION BANDWIDTH 300 Hz 

SWEEP MODE LOG 

Allow time for three complete sweeps. 

e. Verify that the 20 kHz harmonic of the internal 
CAL signal falls on the proper graticule (± I minor 
division). If the instrument will not pass this test, but 
passes all previous tests, perform only the Log Sweep 
Adjustments (Paragraph 5-67) of the Adjustment Pro- 
cedures. 

5-17. Sweep Time Tests. 

a. Reposition the controls as follows: 

SWEEP TIME/DI V 0.01 SEC 

SWEEP MODE SING 

Momentarily press: 

DISPLAY CLEAR WRITE 

b. The display should be erased, and then swept 
once. Remembering the sweep time, reposition the con- 
trols as follows: 

SWEEP TIME/DIV 0.02 SEC 

c. Again, press: 

DISPLAY CLEAR WRITE 

The sweep time should appear slower. 

d. Repeat this procedure for all sweep times, always 
looking for progressively slower sweep rates. On the 
slowest sweep rates, it will not be necessary to complete 
a full sweep before switching to the next SWEEP 
TlME/DlV. Let the instrument sweep only as long as is 
necessary to monitor the rate. A more accurate method 
for measuring sweep time is given in Paragraph 7-39. 



5-18. Amplitude Tests. ^16 

5-19. These tests verify the Amplitude Specifications 
given in Table 1-1. Amplitude accuracy must be deter- 
mined before the Bandwidth Specifications can be 
tested. Since the IF Filter Alignment (Paragraph 5-70) 
interacts with the Amplitude Accuracy, it is important 
that the IF Filter Alignment be performed first if the in- 
strument will not pass any of the Amplitude Accuracy 
Tests. The Amplitude Tests should then be repeated, 
and if the instrument still fails these tests, then perform 
the Amplitude Adjustments (Paragraph 5-74) of the Ad- 
justment Procedures. 



NOTE 

There are no adjustments for Amplitude 
Reference Level Tests (Linear and Log 
Mode). If the instrument passes all 
Amplitude Tests except one or both of these, 
refer to Section VII for troubleshooting in- 
formation. 



Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohms) 
50 Ohm Termination (*hp- 11048C) 

Digital Multimeter (-hp- Model 34740/34702) 

5-20. Bandwidth Switching Accuracy Tests. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous tests.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. ..LOG 1 dBV/DIV 
AMPLITUDE REF LEVEL. . . NORMAL 

dBV/LIN-dBm 600B dBV/LIN 

INPUT SENSITIVITY 0 dBV 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQUENCY SPAN/DI V 5 Hz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE RESET 

FREQUENCY 10000 Hz 

SWEEP MODE MANUAL 



Option 002: Set dBm 900n/LIN-dBm 600 0 
switch to dBm 9000; set INPUT MODE 
switch to UNBAL. 

b. Connect a properly terminated frequency syn- 
thesizer to the 3580A INPUT and adjust the source for a 
10 kHz, 0 dBV output level (0 dBm 900 0 for in- 
struments with Option 002). 



NOTE 

See Table 5-3 for the proper level to use with 
your source. See Figure 5-2 for the proper 
hookup with an -hp- 3320B Frequency Syn- 
thesizer. 



c. By alternately pressing and relesting DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 

d. Adjust the FINE FREQUENCY control for a 
peak of this spike. 
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Table 5-3. Conversion Table. 



3S80A INPUT 
SI6NAI LEVEL 


3320B or OTHER 
50 OHM SOURCE 


AOSOLUn 

VOLTAGE 


+ lOdBV 
+ 1 0 dBm 9000 
0 dBV 

0 dBm 9000 

- to dBV 
-10 dBm 9000 

- 20 dBV 

- 20 dBm 9000 

- 30 dBV 

- 30 dBm 9000 

- 40 dBV 

- 40 dBm 9000 

- 50 dBV 

- 50 dBm 9000 

- 60 dBV 

- 60 dBm 9000 

- 70 dBV 

- 70 dBm 9000 

- 80 dBV 

- 80 dBm 9000 


+ 23.01 dBm 
+ 22.55 dBm 
+ 13.01 dBm 
+ 1 2.55 dBm 
+ 3.01 dBm 
+ 2.55 dBm 
-6.99 dBm 

- 7.45 dBm 

- 1 6.99 dBm 

- 17.45 dBm 

- 26.99 dBm 
-27.45 dBm 
-36.99 dBm 
-37.45 dBm 

- 46.99 dBm 

- 47.45 dBm 

- 56.99 dBm 

- 57.45 dBm 
-66.99 dBm 
-67.99 dBm 


3.1 62 volts 
3 volts 
1 volts 
.949 volts 
.3162 volts 
.3000 volts 
.1 volts 
.0949 volts 
.03162 volts 
.03 volts 
.01 volts 
.096 volts 
3162 mV 
3 mV 
1 mV 
.95 mV 
.3162 mV 
.3 mV 
.1 mV 
.095 mV 



e. Adjust the front panel VERNIER (Amplitude) for 
a — 1 dB display indication. Note: The display indica- 
tion is calibrated 1.0 dB per major division. 

f. Reposition the following front panel control: 

RESOLUTION BANDWIDTH 100 Hz 

g. Adjust the front panel FINE FREQUENCY con- 
trol for a peak display indication. The display indication 
should be - 1 dB ± .5 dB. 

h. Repostion the following front panel control: 

RESOLUTION BANDWIDTH 30 Hz 

i. Slowly adjust MANUAL VERNIER for a peak 
display indiction. The peak indication should be - 1 dB 
± .5 dB. Momentarily press DISPLAY-CLEAR 
WRITE. 



j. Reposition the following front panel control: 

RESOLUTION BANDWIDTH 10 Hz 

k. Readjust MANUAL VERNIER for a peak display 

indication. The peak indication should be - 1 dB ± .5 
dB. Momentarily press DISPLAY-CLEAR WRITE. 

l. Reposition the following front panel control: 

RESOLUTION BANDWIDTH 3 Hz 

m. Slowly readjust MANUAL VERNIER for a peak 
display indication. The peak indication should be - 1 
dB ± .5 dB. Momentarily press DISPLAY-CLEAR 



n. Reposition the following front panel control: 

RESOLUTION BANDWIDTH I Hz 

o. Very slowly readjust MANUAL VERNIER for a 
peak display indication. The peak indication should be 
- 1 dB ± 1 dB. 



5-21, Log Amplitude Display Accuracy Tests. 

a. Reposition the following front panel controls: 

VERNIER (Amplitude) CAL 

AMPLITUDE MODE LOG 10 dB/DIV 

RESOLUTION BANDWIDTH 10 Hz 

b. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 

c. Adjust the CAL 10 kHz for a full scale 0 dB 
display indiction of the spike. 

d. Adjust the signal source to the levels indicated by 
Table 5-4. Check the display for proper level. (See Table 
5-3 for the proper Input Level setting to use on your 
signal source.) 
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NOTE 

For the -60 dB, -70 dB and -80 dB 
readings, readjust MANUAL VERNIER for 
a peak display indication. 



Table 5-4. Log Amplitude Tests. 



INPUT LEVEL 110 kHz) 


DISPLAY 
INDICATION 
(0 dB = lull scalel 


STANDARD 

INSTRUMENT 


OPTION 002 
900 0 INSTRUMENT 


- 1 0 dBV 


- 10 dBm 


- 10 dB ± 2 dB 


- 20 dBV 


- 20 dBm 


- 20 dB ± 2 dB 


- 30 dBV 


- 30 dBm 


- 30 dB ± 2 dB 


- 40 dBV 


-40 dBm 


- 40 dB ± 2 dB 


- 50 dBV 


- 50 dBm 


- 50 dB ± 2 dB 


- 60 dBV 


- 60 dBm 


-60 dB ± 2 dB 


- 70 dBV 


-70 dBm 


-70 dB ± 2 dB 


- 80 dBV 


- 80 dBm 


-80 dB ± 2 dB 



5-22. Linear Amplitude Display Accuracy Tests. 

a. Reposition the following front panel controls: 

AMPLITUDE MODE LINEAR 

b. Adjust the signal source for a 1 volt (0 dBV) out- 
put (See Table 5-3 for the proper setting to use on your 
source). Adjust MANUAL VERNIER for a peak 
display indication. 

c. Adjust the CAL 10 kHz for a full scale 1 volt 
display indication. Momentarily press DISPLAY- 
CLEAR WRITE. 

d. Adjust the signal source to the levels indicated by 
Table 5-5. Check that the display is accurate for each 
setting. 



Table 5-5. Linear Amplitude Tests. 



INPUT 
LEVEL 
(10 kHz) 


3320B or OTHER 
so OHM SOURCE 


DISPLAY 
INDICATION 
(1 volt ° full wale) 


.9 V 


12.10dBm 


.9 V ± .02 V 


.8 V 


11.07 dBm 


.8 V ± .02 V 


.7 V 


9.91 dBm 


.7 V ± .02 V 


.6 V 


8.51 dBm 


.6 V ± ,02 V 


.5 V 


6.99 dBm 


.5 V ± .02 V 


.4 V 


5.05 dBm 


,4 V ± .02 V 


.3 V 


2.55 dBm 


.3 V ± .02 V 


.2 V 


- .97 dBm 


.2 V ± .02 V 


.1 V 


-6.99 dBm 


.1 V ± ,02 V 



5-23. Amplitude Reference Level Test (Linear Mode). 



b. Adjust the synthesizer for a 10 kHz, 1 volt output 
(-1- 13.01 dBm, 50 ohm). 

c. Readjust MANUAL VERNIER for a peak display 
indication. Adjust VERNIER (Amplitude) for a display 
indication at 90% of full scale. 

d. Adjust the frequency synthesizer and 
AMPLITUDE REF LEVEL to the values given in Table 
5-6. Check for proper display level. 

NOTE 

If the instrument fails this test, see Section 
VII for troubleshooting information. There 
are no adjustments for this specification. 



Table 5-6. Amplitude Ref Level Tests (Linear Mode). 



IVPUT 
ICVB 
no kHz) 


33Z0B M OTHER 
00 OHM SOURCE 


AMP REE 

lEVEl 


DISPUV 
tlDtCATtOR 
(% at FoB Scab) 


1 V 


-t- 13.01 dBm 


Normal 


90% (CAL) 


200 mV 


- .99 dBm 


-10 


90% ±1.5 minor div. 


100 mV 


- 6.99 dBm 


-20 


90% ± 1.5 minor div. 


20 mV 


-20.99 dBm 


-30 


90% ± 1 .5 minor div. 


10 mV 


-26.99 dBm 


-40 


90% ±1.5 minor div. 


2 mV 


-40.99 dBm 


-SO 


90% ± 1.5 minor div. 


1 mV 


-46.99 dBm 


-60 


90% ±1.5 minor div. 


.2 mV 


-60.99 dBm 


-70 


90% ± 1 major div. 



5-24. Amplitude Reference Level Tests (Log Mode). 

NOTE 

If the instrument fails this test, see Section 
VII for troubleshooting information. There 
are no adjustments for this specification. 

a. Reposition the following front panel controls: 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 
Input Sensitivity - 10 dBV 

b. Conect the digital multimeter (DC mode, 100 volt 
range) to the Y AXIS output of the 3580A. 

c. Adjust the signal source for a -70 dBV output 
(-70 dBm 900 % for Option 002). (See Table 5-3 for 
proper levels.) Adjust the MANUAL VERNIER and 
the FINE FREQUENCY control for a peak display. 
Adjust VERNIER (Amplitude) for a 1.50 volt ± .01 
volt reading on the multimeter. 

d. Adjust the AMPLITUDE REF LEVEL switch to 
the settings given in Table 5-7. Check for the proper 
multimeter reading. 



a. Reposition the following front panel control: NOTE 

DISPLAY SMOOTHING MAX MANUAL VERNIER may have to be read- 

RESOLUTION BANDWIDTH 30 Hz justed to insure a peak display indication. 
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Table 5-7. Amplitude Ref. Level Tests (Log Mode). 



mPUT LEVEL (to kHi) 


OPTION 002 
SOOQ 


AMPLITUOE 
REf. LEVEL 


MULTIMETER 

READING 


STANDARD 

INSTRUMENT 


-70 dBV 


- 70 dBm 


- 10 dB 


2.00 V ± 0.02 V 


-70 dBV 


-70 dBm 


- 20 dB 


2.50 V A 0.03 V 


-70 dBV 


- 70 dBm 


-30 dB 


3.00 V i 0.04 V 


-70 dBV 


- 70 dBm 


-40 dB 


3.50 V A 0.06 V 


-70 dBV 


- 70 dBm 


-BO dB 


4.00 V ± 0.08 V 


- 70 dBV 


-70 dBm 


-60 dB 


4,50 V * 0.10 V 


- 70 dBV 


- 70 dBm 


-70 dB 


5.00 V ± 0.12 V 



e. Disconnect the multimeter from the 3580A. 



Table 5-9. Second Input Attenuator Test 



— 

INPUT 
1 E V E L 

no kHi) 


33ZDB or OTHER 
50 OHM SOURCE 


INPUT 

SENSITIVITY 


DISPLAY 

INDICATION 


1 V 


+ 13.01 dBm 


1 V 


Full Scale (CAL) 


.2 V 


.99 dBm 


.2 V 


Full Scale 1 ± 3%) 


.1 V 


- 6.99 dBm 


.1 V 


Full Scale 1 ± 3%) 


20mV 


-20.99 dBm 


20mV 


Full Scale { ± 3%) 


lOmV 


-26.99 dBm 


lOmV 


Full Scale ( ± 3%) 


2mV 


-40.99 dBm 


2mV 


Full Scale 1 ± 3%) 


ImV 


-46.99 dBm 


ImV 


Full Scale 1 ± 3%) 


• 2mV 


— 60.99 dBm 


• 2mV 


Full Scale 1 ± 3%) 



5*25. Input Attenuator Tests. 

a. Reposition the following front panel controls: 



VERNIER (Amplitude) CAL 

AMPLITUDE MODE LINEAR 

AMPLITUDE REF LEVEL -30 dB 

INPUT SENSITIVITY 

(according to white marker) 1 V 

DISPLAY SMOOTHING MIN 



b. Adjust the signal source for a 1 volt 10 kHz output 
(See Table 5-8). Adjust MANUAL VERNIER for a 
peak display indication. Adjust CAL 10 kHz for a full 
scale display. Momentarily press DISPLAY-CLEAR 
WRITE. 



c. Adjust the signal source and INPUT SENSITIVI- 
TY switch to the levels given in Table 5-8. Check for the 
proper display indication. 



d. Reposition the following front panel control: 
AMPLITUDE REF LEVEL. . . .NORMAL 



Table S-B. First Input Attenuator Test. 



INPUT 
LEVEL 
no kHd 


3320B « OTHER 
SO OHM SOURCE 


INPUT 

SENSITIVin 
(accord iftfl to 
(wliiti roarkar) 


DISPLAY 

INDICATION 


1 V 


+ 13.01 dBm 


1 V 


Full Scale (CALI 


.2 V 


- .99 dBm 


.2 V 


Full Scale (± 3%) 


.1 V 


- 6.99 dBm 


.1 V 


Full Scale ( ± 3%) 


20mV 


- 20.99 dBm 


20mV 


Full Scale ( + 3%) 



e. Adjust the signal source for a 1 volt 10 kHz output 
(See Table 5-9). Adjust the CAL 10 kHz for a full scale 
display. 

f. Adjust the signal source and INPUT SENSITIVI- 
TY switch to the values given in Table 5-9. Check for 
the proper display indication. 



5-26. Frequency Response Tests. 

a. Reposition the following front panel controls: 
AMPLITUDE MODE .... LOG 10 dB/DIV 



AMPLITUDE REF LEVEL - 30 dB 

INPUT SENSITIVITY 

(according to white marker) 0 dB 

RESOLUTION BANDWIDTH 3 Hz 



b. Adjust the signal source for a 10 kHz 0 dBV out- 
put (0 dBm 900 ft for Option 002). (See Table 5-3). 

c. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indiction (a narrow spike). Ad- 
just the FINE FREQUENCY control for a peak of this 
spike. 

d. Reposition the following front panel control: 

AMPLITUDE MODE LOG 1 dB/DIV 

e. Readjust MANUAL VERNIER for a peak 
display. 

f. Adjust VERNIER (Amplitude) for a - 1 dB 
display (1 dB/div). 



g. Adjust the signal source to the frequencies given in 
Table 5-10 (refer to Table 5-3) for an INPUT SEN- 
SITIVITY of 0 dB. At each frequency, adjust the FRE- 
QUENCY controls to that of the source. Then, slowly 
adjust the FINE FREQUENCY control for a peak 
display. Momentarily press DISPLAY-CLEAR 
WRITE. Check for proper level as given in Table 5-10. 
Note: The display is calibrated 1 dB per major division. 



h. Repeat Steps e through g for an INPUT SEN- 
SITIVITY and source levels of - 10 dB, -20 dB and 
— 40 dB (according to white marker and with a - 30 dB 
AMPLITUDE REF LEVEL). Consult Table 5-3 and 
Table 5-10 for the proper input level and frequencies to 
use. At the start of each new INPUT SENSITIVITY, 
always recalibrate the instrument at 10 kHz with CAL 
10 kHz. 



5-7 


















Maintenance 



Model 3580A 



5-27. Internal Calibrator Test, 

a. Reposition the following front panel controls: 



Amplitude Mode .LOG 1 dB/DIV 

VERNIER (Amplitude) CAL 

AMPLITUDE REF LEVEL. . . .NORMAL 

INPUT SENSITIVITY -20 dB 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DI V 5 kHz 

SWEEP TIME/DIV 0.2 SEC 

SWEEP MODE REP 

FREQUENCY 00000 Hz 



b. Adjust the signal source for a 10 kHz -20 dBV 
(-20 dBm 900 n if Option 002) output. (See Table 5-3 
for proper level.) 

c. Adjust the FINE FREQUENCY control for a 
display response on the 10 kHz graticule (2 major divi- 
sions from left graticule). (After each trial adjustment, 
allow 2 seconds for the next sweep before verifying the 
accuracy of the adjustment.) 

d. Adjust the CAL 10 kHz for a full scale 0 dB 
display. (After each trial adjustment, allow 2 seconds 
for the next sweep before verifying the accuracy of the 
adjustment.) 

e. Reposition the following front panel control: 

INPUT SENSITIVITY CAL 

f. Verify that the 10 kHz harmonic of the CAL signal 
appears 2 major divisions from left graticule with a full 
scale 0 dB level (± .15 dB). (1 dB = 1 major division.) 

5-28. Bandwidth Tests. ^16 

5-29. This test verifies the bandwidth specifications of 
Table 1-1. If the instrument will not pass this test, per- 



form the IF Filter Alignment (Paragraph 5-70) of the 
Adjustment Procedures. 



Equipment Required: 



Frequency Synthesizer (-hp- Model 3320B, 50 ohms) 
50 Ohm Termination (-hp- 11048C) 



a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from 
the previous test.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . .LOG 10 dBv/DIV 
AMPLITUDE REF LEVEL. . . NORMAL 

dBV/LIN-dBm 600B dBV/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

START-CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQUENCY SPAN/DIV 50 Hz 

SWEEP TIME/DIV 0.2 SEC 



SWEEP MODE RESET 

FREQUENCY KMHM) Hz 

SWEEP MODE MANUAL 



Option 002; Set dBm 900 Q/LIN-dBm 
6000 switch to dBm 9000; set INPUT 
MODE switch to UNBAL. 



b. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 



c. Connect a properly terminated frequency syn- 
thesizer to the input of the 3580A. Adjust the syn- 
thesizer for a 10 kHz -20 dBV signal (-20 dBm 9000 
for Option 002) output. (See Table 5-3.) Momentarily 
press DISPLAY-CLEAR WRITE. 

d. Adjust the FINE FREQUENCY control for a 
peak display indication. 



Table 5-10. Frequency Response Tests. 



INPUT 

SENSITIVITY 
(aeeording to 
wtaha marker) 


INPUT LEVEL 




DISPLAY INDICATION (0 dB ° lull uala; 1 dB/DIV) 


STD. 


OPT. 002 
900 0 


10 kHz 


10 Hz 


20 Hz 


1 kHz 


20 kHz 


50 kHz 


0 dB 


0 dBV 


0 dBm 


CAL 


-1 dB 
± 3dB 


- dB 
± .3 dB 


-1 dB 
± .3dB 


- IdB 
± .3 dB 


-1 dB 
1: .3 dB 


-lOdB 


- 10 dBV 


- 10 dBm 


CAL 


- 1 dB 
± .5 dB 


- 1 dB 
± .3 dB 


-1 dB 
± .3dB 


-1 dB 
± ,3dB 


- 1 dB 
± .5 dB 


-20 dB 


- 20 dBV 


- 20 dBm 


CAL 


- 1 dB 
± .6 dB 


- dB 
±.3 dB 


- 1 dB 
± .3 dB 


- 1 dB 
t .3 dB 


-1 dB 
± .5 dB 


-30 dB 


- 30 dBV 


- 30 dBm 


CAL 


-1 dB 
± .5dB 


-1 dB 
± .3 dB 


- 1 dB 
±.3dB 


- 1 dB 
± .3dB 


-1 dB 
± .5 dB 


-40 dB 


- 40 dBV 


- 40 dBm 


CAL 


-1 dB 
± .5 dB 


- 1 dB 
± .3 dB 


-1 dB 
± .3 dB 


-1 dB 
± .5dB 


-1 dB 
± .5 dB 
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e. Reposition the following front panel controls: 

AMPLITUDE MODE LOG 1 dB/DIV 

f. Readjust the FINE FREQUENCY control for a 
peak display indication of the 10 kHz input. Adjust 
CAL 10 kHz for a full scale 0 dB display, if not already 
so adjusted. 

g. Slowly rotate MANUAL VERNIER CW until the 
display dot has dropped 3 dB in amplitude. (Remember, 
the display is calibrated 1 dB/DlV). This is the upper 3 
dB point of the filter. 

h. Read and record the frequency in the FREQUEN- 
CY DISPLAY. Rotate the MANUAL VERNIER CCW 
until the display dot has reached the lower 3 dB point of 
the filter. 

i. Subtract the frequency now in the FREQUENCY 
DISPLAY from the previously recorded frequency. The 
result should be 300 Hz ± 45 Hz. 

j. Repeat Steps f through i for the 100 Hz, 30 Hz and 
10 Hz filters. See Table 5-11 for the start frequency of 
the source, FREQUENCY setting, RESOLUTION 
BANDWIDTH, FREQ. SPAN/DIV, and the test 
limits. At the start of each new bandwidth setting, 
always center the display with MANUAL VERNIER, 
and adjust the FREQUENCY controls, and CAL 10 
kHz for a full scale, peak display at the appropriate 
start frequency. Then make the appropriate ad- 
justments for the upper and lower 3 dB points. 



Table 5-11. 300 Hz thru 10 Hz Bandwidth Tests. 



SOURCE START 
FRIO. 35B0A 
FREQUERCT 


RESOlUTtOR 

BARDWIOTH 


FREa 8PARUDIV 


a dB RAROPASS 
TEST UWTS 


10 kHz 


300 Hz 


50 Hz 


300 Hz ± 4$ Hz 


1 kHz 


100 Hz 


50 Hz 


100 Hz ± IS Hz 


1 kHz 


30 Hz 


10 Hz 


30 Hz ± 4.5 Hz 


1 kHz 


10 Hz 


5 Hz 


10 Hz ± 1.5 Hz 



k. Using Table 5-12 and the same technique used for 
the 300 Hz, 100 Hz, 30 Hz, and 10 Hz Bandwidths, test 
the 60 dB Bandpass of the 3 Hz and 1 Hz filters. 

However, use AMPLITUDE MODE LOG 10 

dB/DIV and measure the frequency difference between 
the 60 dB points. As before, always adjust the FINE 
FREQUENCY control and CAL 10 kHz for a peaked 
full scale display before attempting to measure the 60 
dB bandwidths. If the display is noisy at the 60 dB 

points, use DISPLAY SMOOTHING MAX. 

Note: The display is now calibrated 10 dB/DIV. 



Tablu 5-12. 3 Hz and 1 Hz Bandwidth Tests. 



SOURCE START 


RESOltmOl 


FREQ, SfAWDIV 


10 dB BAROPASS 


FREQ, tid 3SS0A 
FREQUERCT 


BANDWIDTH 




TEST UUFTS 


T kHz 


3 Hz 


5 Hz 


30 Hz 1 4.5 Hz 


1 kHz 


1 Hz 


5 Hz 


10 Hz ± 1.5 Hz 



5-30. Dynamic Range Tests (Noise Tests). ^16 

5-31. Dynamic range is the ability of the instrument to 
detect large and small signals and display them 
simultaneously. The range and accuracy of the 
amplifiers is a determing factor. This specification was 
tested in the Amplitude Tests (Paragraph 5-18). The in- 
strument noise and spurious responses are the other 
determining factors of dynamic range. These tests verify 
these parameters. If the instrument will not pass any of 
these tests, see Section VII for troubleshooting informa- 
tion. There are no adjustments for these specifications. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohms) 

50 Ohm Termination (-hp- 1 1048C) 

Bandpass Filter (White Model 2640) 

Proper input resistor for filter (550 n ± 10%, 

Part No. 0698-4456) 

1 % 1 kfi film resistor (-hp- Part No. 0757-0280) 
5-32. Noise Level Tests. 

a. Connect the 1 kO resistor across the INPUT ter- 
minals of the 3580A. Disconnect all signal sources. 

b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous tests). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE.. LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 6000 dBV/LIN 

INPUT SENSITIVITY -70 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START - CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MAX 

FREQ. SPAN/DIV 5 kHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 0/LIN -dBm 
600 0 switch to dBm 900 0; set INPUT 
MODE switch to UNBAL. 

c. Adjust the MANUAL VERNIER full CCW. Ad- 
just the FINE FREQUENCY control for a peak display. 

d. Adjust the MANUAL VERNIER for a display in- 
diction at 10 kHz (2 major divisions from left graticule). 
Momentarily press the following control: 

DISPLAY CLEAR WRITE 

e. The display indication should always be less than 
- 130 dB (6 major divisions down from top graticule, 
since Full Scale = -70 dB). 
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f. Reposition the following front panel control: 

RESOLUTION BANDWIDTH 30 Hz 

g. Momentarily press the following control: 

DISPLAY CLEAR WRITE 

The display indication should be less than - 140 dB (7 
major divisions down from top graticule). 

h. Reposition the following control: 

FREQ. SPAN/DIV 0.1 kHz 

i. Adjust MANUAL VERNIER full CCW. Adjust 
the FINE FREQUENCY control for a peak display in- 
dication. 

j. Adjust MANUAL VERNIER for a display indica- 
tion at 100 Hz (1 major division from leftmost 
graticule). Momentarily press the following control: 

DISPLAY CLEAR WRITE 

k. The display indication should be less than -132 
dB (6.2 major divisions down from top graticule). 

l. Adjust MANUAL VERNIER for a display indica- 
tion of 1 kHz (far right graticule). Momentarily press 
the following control: 

DISPLAY CLEAR WRITE 

m. The display indication should be less than - 140 
dB (7 major divisions down from top graticule). 

n. Reposition the following control: 

RESOLUTION BANDWIDTH 1 Hz 

Momentarily press the following control: 

DISPLAY CLEAR WRITE 

o. The display indication should be less than -150 
dB (8 major divisions down from top graticule). 

p. Readjust MANUAL VERNIER for a display in- 
dication at 100 Hz (1 major division from leftmost 
graticule). Momentarily press the following control: 

DISPLAY CLEAR WRITE 

q. The indication should be less than - 143 dB (7.3 
major divisions down from top graticule). 

r. Reposition the following controls: 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 Hz 

s. Adjust MANUAL VERNIER FULL CCW. 
Momentarily press the following front panel control: 

DISPLAY CLEAR WRITE 



t. Adjust FINE FREQUENCY control for a peak 
response at the leftmost graticule. Reposition the 
following front pane! control: 

DISPLAY SMOOTHING MAX 

u. Adjust the MANUAL VERNIER for a display in- 
dication at 10 Hz (2 major divisions from leftmost 
graticule). Momentarily press the following control: 

DISPLAY CLEAR WRITE 

v. The display indication should be less than -135 
dB (6.5 major divisions down from top graticule). 
Remove the 1 kH resistor from the input terminals. 

5-33. Noise Sideband Test, 

a. Reposition the following controls: 



SWEEP MODE RESET 

INPUT SENSITIVITY CAL 

FREQUENCY 10000 Hz 

START-CTR CTR 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 Hz 

SWEEP TIME/DI V 10 SEC 

SWEEP MODE MAN 



b. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 

c. Adjust the FINE FREQUENCY control for a peak 
display of this spike. 

d. Reposition the following controls: 

SWEEP MODE SING 

e. After waiting for the sweep to be completed (100 
sec.), verify that the noise on the display ± 10 Hz (± 2 
major divisions) away from the 10 kHz CAL signal (in 
center of display) is at least 70 dB below the CAL signal. 



5-34. Spurious Response Test. 

a. Reposition the following controls: 

INPUT SENSITIVITY -20 dB 

START-CTR START 

RESOLUTION BANDWIDTH 30 Hz 

FREQ. SPAN/DIV 2 kHz 

SWEEP TIME/DI V 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

b. Momentarily press: 

DISPLAY CLEAR WRITE 

c. Reposition the following controls: 
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SWEEP MODE MANUAL 

and momentarily press: 

DISPLAY CLEAR WRITE 

d. Connect the frequency synthesizer (use proper 
output impedance needed for the bandpass filter) to the 
input of the bandpass niter. Adjust the filter for a 5 kHz 
center frequency and adjust the synthesizer for a 5 kHz 
output. (For a 50 ohm source and the White 2640 filter, 
connect a 550 0 resistor (± 10%) in series between the 
filter and synthesizer. This gives the 600 0 source im- 
pedance required by the White filter (See Figure 5-3). 

e. Connect the output of the filter to the input of the 
3580A. Always terminate properly if required. (The 
White Model 2640 filter requires no output termination. 
See Figure 5-3). 

f. Adjust MANUAL VERNIER for a display indica- 
tion at 5 kHz (2 Vi major divisions from left graticule). 
Adjust the source level for a -20 dBV (full scale) input 
to the 3580A (For the White 2640 filter and a 500 
source, this corresponds to - 16.99 dBm 50 0 level on 
the source). Readjust MANUAL VERNIER for a peak 
display. Adjust CAL 10 kHz for a full scale display. 

g. Reposition the following controls: 

SWEEP MODE SING 

h. After waiting for one complete sweep (50 sec.) 
verify that all responses other than the zero response are 
at least 80 dB below the 5 kHz response. 

5-35. Line Related Spurious Test. 

Specification: 

> 80 dB below input reference level or — 140 
dBV (0.1 mV). 



b. Using a short piece of wire, connect a short across 
the 3580A INPUT terminals. 

c. Reposition the following controls: 



INPUT SENSITIVITY -70 dB 

RESOLUTION BANDWIDTH 3 Hz 

FREQ. SPAN/DI V 5 Hz 

SWEEP MODE MAN 

MANUAL VERNIER centered 

DISPLAY SMOOTHING MAX 

START-CTR CTR 



NOTE 

(f the power-line frequency is 50 Hz, substitute the 
following 3580A frequencies for Steps d and f. 

Step d: 50 Hz 

Stepf: 100 Hz 
Stepf: 150 Hz 

d. With the FINE FREQUENCY control, tune the 
3580A frequency to 60 Hz. 

e. Press CLEAR WRITE, then slowly turn the 
MANUAL VERNIER to obtain a peak reading. The 
peak should be more than 70 dB below full scale ( — 140 
dB). 

f. Repeat Steps d and e substituting 120 Hz, and 180 
Hz for the 3580A frequencies. 

NOTE 

If the instrument fails this test double check 
that the input short is as small as possible, 
that all power line current is kept at a 
minimum, and that all covers are tightly 
secured on the 3580A 



a. Disconnect the Synthesizer and Bandpass Filter 
from the 3580A Input. Turn off all unnecessary equip- 
ment located near the 3580A. This especially includes 
large current users such as soldering irons, blowers, 
moters, etc. 



5-36. IF Feedthru and Zero Beat Response Tests. ^16 

5-37. These tests verify the ability of the instrument to 
reject a 100 kHz sign^ at the input and also how well 
the Zero Beat Response is suppressed. Proceed to the 
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Mixer Balance Adjustments (Paragraph 5-81) of the Ad- 
justment Procedures if the Zero Beat Response is too 
large. Proceed to Section VII for troubleshooting infor- 
mation if there is too much IF Feedthru. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohm) 

a. Reconnect the synthesizer to the 3580A. Do not 
terminate. Adjust the source for a 10 volt 100 kHz out- 
put ( + 26.99 dBm 50 ohms setting on 3320B and unter- 
minated). 

b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous test). 



SWEEP MODE RESET 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY -k 20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 20 Hz 

SWEEP TIME/DIV 5 SEC 

FREQUENCY 00000 Hz 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 O/Lin-dBm 600 11 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

c. Adjust MANUAL VERNIER for a response in the 
center of the screen. The display indication should be at 
least 70 dB below full scale to verify the IF Feedthru 
specification of Table 1-1. If the instrument fails this 
test, see Section VII for troubleshooting information. 

d. Disconnect the synthesizer. Reposition the follow- 
ing front panel controls: 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SP AN/DI V 5 kHz 

SWEEP MODE RESET 

e. Momentarily press the following front panel con- 
trol: 

DISPLAY CLEAR WRITE 

f. Adjust FINE FREQUENCY control for a max- 
imum display indication on the left graticule. This 
display should be at least 30 dB (3 major divisions) 
below full scale to verify the Zero Beat Response 
specification of Table 1-1. If the instrument fails this 
test, go to the Mixer Balance Adjustments (Paragraph 
5-81) of the Adjustment Procedures. 



5-38. Input Impedance Tests. ^16 

5-39. These tests verify the Input Impedance 
characteristics of Table 1-2. Since there is no adjustment 
for this parameter, see Section VII for troubleshooting 
information if the instrument fails this test. 

Equipment required: 

1 Ml) ± 1% film resistor (-hp- Part No. 0757-0344) 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from 
the previous tests.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . .LOG 1 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY 0 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 10 Hz 

FREQ. SPAN/DIV 1 kHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

SWEEP MODE MANUAL 



Option 002: Set dBm 900Q/LIN-dBm 6000 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Connect the rear panel TRACKING OSC OUT to 
the front INPUT terminals of the 3580A. Adjust the 
rear panel TRACKING OSC LEVEL control fully CW. 
Adjust MANUAL VERNIER for a 1 kHz display in- 
dication (1 major division from left graticule). Readjust 
the TRACKING OSC LEVEL control for a full scale 0 
dB display. Momentarily press the following control: 

DISPLAY CLEAR WRITE 

c. Connect the 1 Mil resistor in series between the 
TRACKING OSC OUT and front panel INPUT ter- 
minals. The display indication should drop 6 dB ± .3 
dB (6 major divisions ± .3 major divisions) to verify an 
input impedance of 1 Mil. 

d. Reposition the following front panel control: 

INPUT SENSITIVITY - 10 dB 

e. Readjust the rear panel TRACKING OSC LEVEL 
control for a full scale display. Adjust MANUAL VER- 
NIER for a display indication at 10 kHz (far right 
display graticule). DO NOT REMOVE 1 MO 
RESISTOR. Momentarily press the following front 
panel control: 

DISPLAY CLEAR WRITE 
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f. 



1) Std. 3580A: The amplitude should drop 3 dB 
± 1 dB, verifying that the input shunt 
capacitance is 30 pF, nominal. 



2) Option 002: The amplitude should drop 4 dB 
± 1 dB, verifying that the input shunt 

capacitance is 40 pF, nominal. 



g. Disconnect the cable connected between the 
TRACKING OSC OUT and the front panel INPUT ter- 
minals. 



AMPLITUDE MODE LIN 

INPUT SENSITIVITY 2 V 

FREQUENCY 00000 Hz 

RESOLUTION BANDWIDTH 30 Hz 

SWEEP MODE MANUAL 



e. Connect the rear panel TRACKING OSC OUT to 
the front panel INPUT terminals. Momentarily press 
the following control; 

DISPLAY CLEAR WRITE 



5-40. Output Tests. 

5-41. These tests verify the Output specifications of the 
3580A listed in Table 1-1. 

Equipment Required: 

Digital Multimeter (-hp- Model 34740/34702) 
Distortion Analyzer (-hp- Model 333A) 



f. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 

g. Adjust the rear panel TTIACKING OSC LEVEL 
control for a full scale 2 V display. Reposition the 
following front panel control; 

RESOLUTION BANDWIDTH 3 Hz 



5-42. TRACKING OSC OUTPUT Tests. 



a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from 
the previous tests). 



ADAPTIVE SWEEP OFF 



DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 



AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 fl dBV/LIN 

INPUT SENSITIVITY -1-20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 10 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 5 kHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 




Option 002: Set dBm 900 0/LIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 



b. Connect the multimeter (AC mode 100 volt range) 
to the rear panel TRACKING OSC OUT. Adjust the 
FREQUENCY controls for 50 Hz (300 Hz for Option 
002). Adjust the rear panel TRACKING OSC LEVEL 
control for a 2.00 volt reading on the multimeter.'* 



c. Adjust the FREQUENCY control to 50.0 kHz 
(20.0 kHz for Option 002 instruments). Verify that the 
multimeter reads 2.00 volts ± .06 volts ( ± . 1 volts for 
Option 002 instruments). 




d. 



Reposition the following front panel controls: 



h. The display indication should drop no lower than 
1 V (5 major divisions) to verify the frequency accuracy 
of the tracking oscillator. If the tracking oscillator fre- 
quency is out of tolerance, remove the top cover and ad- 
just A2C4 for a peak display indication. 

i. Reposition the following front panel control: 

FREQ. SPAN/DIV 0.1 kHz 

j. Adjust MANUAL VERNIER for a 1 kHz display 
indication (indication on far right display graticule). 
Momentarily press the following front panel control: 

DISPLAY CLEAR WRITE 

k. Connect the TRACKING OSC OUT to the IN- 
PUT of the distortion analyzer. Adjust the TRACKING 
OSC LEVEL control fully CW. 

l. Reference the TRACKING OSC OUT to 0 dB on 
the distortion analyzer. (For the -hp- 333A Distortion 
Analyzer, position the following controls: 



FUNCTION SET LEVEL 

METER RANGE 0 dB 

FREQUENCY RANGE XlOO 

FREQUENCY 10 (1 kHz) 

HIGH PASS FILTER OUT 



Adjust the SENSITIVITY and VERNIER controls of 
the distortion analyzer for a 0 dB meter indication. Set 
the distortion analyzer FUNCTION switch to DISTOR- 
TION.) 

m. Measure the distortion in dB by nulling the distor- 
tion analyzer. 

n. Adjust the FREQUENCY and BALANCE con- 
trols for a meter null. Use automatic nulling if available. 



•For measurements below 50 Hz, use a low frequency Digital Voltmeter such as the -hp- Model 3480/3484 with true rms. 
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o. The total distortion indication should be at least 
40 dB below the reference level. If it is not, perform the 
Mixer Balance Adjustments (Paragraph 5-81). Discon- 
nect the distortion analyzer from the 3580A. 

5-43. RECORDER Output Tests. 

a. Connect the multimeter (DC mode, 100 volt range) 
to the rear panel X-AXIS RECORDER output. Adjust 
MANUAL VERNIER fully CCW. 

b. The multimeter should read 0 Vdc ± .15 V. 

c. Adjust the MANUAL VERNIER fully CW. The 
multimeter reading should be 5 Vdc ± .15 V. 

d. Reposition the following front panel control: 

RESOLUTION BANDWIDTH 30 Hz 

e. Reconnect the TRACKING OSC OUTPUT to the 
INPUT terminals of the 3580A and readjust the rear 
panel LEVEL control for a full scale display (on the far 
right graticule). Use DISPLAY-CLEAR WRITE, if 
necessary, to clear all unwanted data from the display. 

f. Connect the multimeter (DC mode, 100 volt range) 
to the rear panel Y-AXIS RECORDER output. The 
multimeter reading should be 5.00 Vdc ± .15 V.* 

g. Disconnect the TRACKING OSC OUT from the 
INPUT terminals. The voltmeter should now read 0 
volts dc ± .15 V. Disconnect the multimeter from the 
3580A.* 

5-44. Balanced Input Tasts (Option 002 only). ^10 

5-45. These tests verify the Balanced Input specifica- 
tions for the Option 002 instrument. If the instrument 
fails these tests, see Section VII for troubleshooting in- 
formation since there are no adjustments for the 
parameters tested. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohm) 
50 Ohm Termination (-hp- 1I048C) 

Two 453 ohm 1% resistors (-hp- Part No. 0698-3510) 

5-46. Common Mode Rejection Test. 

a. Position the following front panel controls: 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 
dBm 900n/ 

LIN-dBm 600 0 dBm 900 fl/LIN 

INPUT SENSITIVITY 0 dB 



VERNIER (Amplitude) CAL 

(Fully CW) 

INPUT MODE BRDG 

START-CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 10 Hz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 

SWEEP MODE MAN 



b. Adjust the frequency synthesizer for a 60 Hz, + 5 
dBm 900 0 output (+ 17.55 dBm/50 ohms). Connect 
the synthesizer (properly terminated) to the INPUT of 
the 3580A. 

c. Slowly adjust MANUAL VERNIER to the 60 Hz 
signal which will appear as a peak on the sixth major 
division from the left. Momentarily press the following 
front panel control: 

DISPLAY CLEAR WRITE 

d. Adjust the VERNIER (Amplitude) for a full scale 
0 dB display. 

e. Disconnect the synthesizer from the 3580A and 
connect two 453 ohm resistors in series between the IN- 
PUT terminals. (See Figure 5-4.) 

f. Connect the synthesizer to the junction of the two 
resistors and to the chassis on the rear panel as shown in 
Figure 5-4. (Do not change the synthesizer amplitude 
setting.) 

g. The display indication on the 3580A should be at 
least 70 dB below full scale (10 dB/DIV). 

5-47. Frequency Response Test. 

a. Disconnect the resistors from the 3580A INPUT 
terminals and reconnect the synthesizer (properly ter- 
minated in 50 ohms). Adjust the source for a 0 dBm 
900 ft (-)- 12.55 dBm 50 ft) 10 kHz signal. 

b. Reposition the following front panel controls: 



SWEEP MODE RESET 

FREQUENCY 10000 Hz 

START-CTR CTR 

VERNIER (Amplitude) Fully CW 

SWEEP MODE MAN 



c. By alternately pressing and releasing DISPLAY- 
CLEAR WRITE while adjusting MANUAL VER- 
NIER, center the display indication (a narrow spike). 
Adjust the FINE FREQUENCY control for a peak 
display of the 10 kHz input signal. 
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d. Reposition the following front panel control: 

AMPLITUDE MODE LOG 1 dB/DIV 

e. Readjust the FINE FREQUENCY control for a 
peak display indication. Adjust VERNIER (Amplitude) 
for a full scale — 1 dB display indication (I major divi- 
sion down from full scale). 

f. Adjust the frequency synthesizer and 3580A FRE- 
QUENCY to the frequencies given by Table 5-13. 
Always peak the display indication with the FINE FRE- 
QUENCY control and check for proper amplitude ac- 
curacy. 



Table 5-13. Balanced Input Fraquancy Rasponsa Tests. 



FREOUEMCr 


WPUT 
900 Q 


DISPUtY ACCURACY 


10 kHz 


0 dBm 


CAL to - 1 dB 


40 Hz A, 


0 dBm 


- 1 dB ± .5 dB 
(± .5 major divisions) 


300 Hz 


0 dBm 


- 1 dB ± .5 dB 


1 kHz 


0 dBm 


- 1 dB ± .5 dB 


20 kHz 


0 dBm 


- 1 dB ± .5 dB 



Af See Backdating. 



5 48. ADJUSTMENT PROCEDURE. 

5-49. This portion of Section V contains complete Ad- 
justment Procedures for the Model 3580A Specturm 
Analyzer: 

POWER SUPPLY CHECKS AND AD- 
JUSTMENTS (Paragraph 5-53). 

DISPLAY ADJUSTMENTS (Paragraph 
5-68). 

SWEEP ALIGNMENT (Paragraph 5-63). ^18 

LINE GENERATOR ADJUSTMENTS 
(Paragraph 5-68). 



l.F. FILTER ALIGNMENT (Paragraph 
5-70). 

AMPLITUDE CALIBRATION (Paragraph 
5-74). 

MIXER BALANCE ADJUSTMENTS 
(Paragraph 5-81). 

ADAPTIVE SWEEP MARKER ADJUST- 
MENT (Paragraph 5-84). 



5 50. TEST POINT AND ADJUSTMENT LDCATIONS. 

5-51. Test point and adjustment locations are shown in 
Figure 5-9 at the end of Section V. Most of the test 
points and adjustments are easily accessible with the 
outer covers removed. In some cases it will be necessary 
to remove the inner cover and place the appropriate pc 
boards on extenders. Set the 3580A POWER switch to 
OFF when removing or replacing a pc assembly. 

5-52. The Adjustment Procedure is written in a logical 
sequence. If the instrument is known to be completely 
out of calibration, the sequence should be strictly 
followed. Many times, however, only certain ad- 
justments need to be made. The Performance Tests have 
been written in such a manner that they will lead you to 
the proper adjustment. In addition, a brief description 
of each adjustment is given. Read through the pro- 
cedures carefully, doing only those that are necessary . 
Take careful note of any previous adjustments which 
may affect a future adjustment. 



NOTE 

Always test the low voltage power supply 
before performing any calibration. All test 
measurements should be made with respect 
to circuit ground, which is available at any 
point on the instrument chassis. Ad- 
justments should not be made until the in- 
strument has had one hour of continuous 
warm-up. 
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Figure 5-4. Common Mode Rejection Test 
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5-53. POWER SUPPLY TESTS AND ADJUSTMENTS. 

5-54. These tests and adjustments check the operation 
of the low voltage -f- 10 Vdc and - 10 Vdc regulated 
power supplies and set the level of the high voltage 
-2915 Vdc regulated power supply. The low voltage 
power supply tests should be performed prior to all 
other adjustments. In addition, the High Voltage 
- 2915 Vdc power supply voltage should be tested if any 
of its components were changed or if the instrument will 
not pass the Frequency Tests (Paragraph 5-9) or 
Amplitude Tests (Paragraph 5-18) of the Performance 
Tests. 

5-55. Recommended Test Equipment: 

AC/DC Digital Multimeter (-hp- Model 34740A and 
34702A plug-on) 

High Voltage DC Probe for above multimeter, calibrat- 
ed to 1(X)0 V DC Standard (-hp- Model 1 1045A Probe 
and -hp- Model 740B DC Standard) 

or 

Precision .IVo High Voltage Probe and appropriate 
DVM (-hp- 3440A-K05 High Voltage Probe and -hp- 
Model 3440A DVM) 

5-56. ± 10 Volt Power Supply Tests. 

a. Connect the digital multimeter (DC mode 10 volt 
range) to the red lead (pin 12) at the A13 board connec- 
tor. The multimeter reading should be -l- 10.000 V ± 
.050 V. If it is not, refer to the Factory-Selected Com- 
ponents information in Section VII. 

b. Connect the digital multimeter (DC mode 10 volt 
range) to the violet lead (pin 10) at the A13 board con- 
nector. The dc voltage present should be - 10.000 V ± 
.050 V. 

c. Test the ac ripple voltage present on the above two 
leads with the digital multimeter. There should be less 
than .1 mV ac difference between the reading obtained 
on each lead and that obtained with a short circuit to the 
multimeter. 

5-57. High Voltage Power Supply Tests. 



WARNING 



The voltages involved in the following 
measurements may cause serious injury or 
even death. USE EXTREME CAUTION. 

a. If a precision .IVo high voltage dc probe is 
available, omit this step and proceed to Step b. Other- 
wise, calibrate your high voltage probe to the digital 
multimeter (DC mode) and note the reading obtained 
when measuring 1000 volts on the DC Standard. 
Multiply this reading by 2.915 to obtain the proper 
reading for 2915 volts. Record your calculation. 



NOTE 

Always select a range on the multimeter so 
that a range change is not necessary for 
reading 2915 volts. For instance, when using 
the -hp- 34740A/34702A Multimeter and 
JI045A probe, put the34702A on the 10 volt 
range, not the I volt range. 

b. Turn the 3580A POWER switch to OFF and 
remove the gray metal shield on the rear panel of the 
3580A. Remove the plastic shield on the CRT connector 
to expose the wiring terminals. Turn the 3580A 
POWER switch to ON (AC). HIGH VOLTAGE 
LEADS ARE NOT EXPOSED. 

c. With the high voltage probe and digital 
multimeter, measure the dc voltage present at pin 2 
(yellow lead) of the CRT connector. Adjust A8R1 (HV 
ADJ.) for a voltage reading of about -2900 volts. If 
you calibrated your own probe as described in Step A, 
adjust the voltage to the appropriate value, ± 1%. 

NOTE 

This adjustment affects the Sweep Align- 
ment (Paragraph 5-63), as well as the 
Amplitude Calibration (Paragraph 5-74). 
Repeat the Frequency Tests (Paragraph 5-9) 
and Amplitude Tests (Paragraph 5-18) of the 
Performance Tests to determine if these ad- 
ditional adjustments need to be made. 

d. Turn the 3580A POWER switch to OFF and 
replace the two CRT shields removed in Step b). Turn 
the 3580A POWER switch back to ON (AC). 

5-58. Display Adjustments. 

5-59. These adjustments set the proper intensity limits, 
astigmatism, and trace alignment on the CRT. In many 
cases, these display parameters will require no ad- 
justments. 

5-60. Intensity Limit Adjustment. 

a. Turn the 3580A power switch to OFF. Unplug the 
A13J3 connector. Remove the nylon access screw from 
the top of the high voltage power supply box. Turn the 
front panel INTENSITY control to the “9 o’clock” 
position. Turn the 3580A POWER switch back to ON 
(ac). 



WARNING 



The voltages present inside the high voltage 
power supply box can cause serious injury. 
Never place an uninsulated conductive tool 
or object inside this box while the instrument 
is turned on. 
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b. Using an insulated non-metallic tuning wand, such 
as -hp- Part No. 8710-0033, adjust AllRl (INTENSI- 
TY LIMIT, inside high voltage power supply box) so 
that the dot on the CRT just disappears. 

c. Replace the nylon screw in the high voltage power 
supply box. 

5^1. Astigmatism Adjustment. 

a. Adjust the front panei focus fuliy CCW. Turn the 
front panel INTENSITY adjust to about 10 or 11 
o’clock so that the dot on the CRT is bright enough to 
see, but does not form a “halo”. 

b. Adjust A8R2 (ASTIG. ADJ.) for the largest cir- 
cular dot. 

c. Turn the 3580A POWER switch to OFF. Recon- 
nect the connector to A13J3. Turn the 3580A POWER 
switch back to ON (ac). 

5-62. Trace Alignment Adjustment. 

a. Position the 3580A front panel controls as 
follows: 



ADAPTIVE SWEEP Centered 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dB/DIV 

APLITUDE REF LEVEL NORMAL 

dBV/LIN-dBm 600 0 dBV/LlN 

INPUT SENSITIVITY -30 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00000 Hz 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 0.2 kHz 

SWEEP TIME/DI V 0.1 SEC 

SWEEP MODE REP 



Option 002: Set dBm 900 0/LIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Adjust the front panel ADAPTIVE SWEEP for a 
line in the middle of the display. Adjust the front panel 
FOCUS control for the narrowest and sharpest line. 

c. Adjust A13RS (TRACE ALIGN) for a level trace. 
If unable to achieve this, switch A13S1 and readjust 
A13R5. 



5-63. Sweep Alignment 

5-64. These adjustments calibrate the frequency sweep 
Jimts. They should be done if the Frequency Tests 
(Paragraph 5-9) or Sweep Tests (Paragraph 5-13) of the 
Performance Tests cannot be passed by the instrument. 



In addition, the adjustment should be made if the high 
voltage supply was previously adjusted. 

5-65. Recommended Test Equipment. 

Digital Multimeter (-hp- Model 34740A and 34702A 
plug-on) 

Oscilloscope (-hp- Model 180 A with 1801 A and 
1820A plug-ins) 



5-66. Linear Sweep Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dB/DIV 

dBV/Lin-dBm 600 0 dB V/LIN 

INPUT SENSITIVITY CAL 

VERN lER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 0 kHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE RESET 

FREQUENCY 00000 Hz 



Option 002: Set dBm 900 0/LIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Remove the inner circuit board shield (covering 
A2-A5). Connect the multimeter (DC mode 100 volt 
range) to A2TP4. 

c. Adjust A2L1 (100 kHz VCO ADJ.) for a voltage 
reading on the multimeter between -1.5V and - 1.7 V. 
Record the reading. 

d. Change the Sweep mode to LOG ZERO. Turn the 
fine FREQUENCY control fully CCW; turn the fine 
FREQUENCY control five revolutions CW. (This 
assures the control of being close to its center positions.) 

e. Adjust A2L3 (100 kHz FREQ. ADJ.) for a FRE- 
QUENCY display of 00020 Hz ± 10 Hz; this is not a 
critical adjustment. 

f. Change the sweep mode to RESET. Repeat Steps c 
through e until the voltage and frequency specifications 
are met. 

g. Set the SWEEP MODE control to MANUAL and 
turn the MANUAL VERNIER control fully 
counterclockwise (CCW). 

h. Reposition the following front panel control: 
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FREQ. SPAN/DI V 5 kHz 

i. Adjust A3R54 (INTEGRATOR BALANCE) for a 
frequency display of 00000 Hz ± 1 Hz. 

j. Position the front panel MANUAL VERNIER 
control fully clockwise (CW). 

k. Adjust A2R75 (BUFFER AMP GAIN ADJ.) for a 
display of 50000 Hz ± 1 Hz. 

l. Adjust A2R100 (VCO RANGE SET) for a reading 
on the multimeter equal to that obtained in Step c ( ± 10 
mV). 

m. Repeat Steps k and I as necessary to meet the fre- 
quency and voltage specifications. 

n. Position the front panel MANUAL VERNIER 
fully CCW. 

0 . Reposition the following front panel controls: 



RESOLUTION BANDWIDTH 300 Hz 

SWEEP TIME/DI V 2 SEC 

SWEEP MODE REP 

FREQUENCY 00000 Hz 



p. Adjust A13R1 (HORIZONTAL GAIN ADJ.) and 
A13R2 (HORIZONTAL POSITION ADJ.) for a full 10 
cm display. The 10 kHz signal and its harmonics should 
fall on the proper graticule marking ± 1/2 minor divi- 
sions (2nd, 4th, 6th, 8th and 10th graticule from the 
left). 

q. Connect the input of the oscilloscope to A3TP1 1. 
Set the oscilloscope input to dc coupling. Connect a 
jumper between A3TP3 and A3TP4. 

r. Adjust the A3R14 (RAMP COMPARATOR 
BALANCE) so that the output of the ramp comparator 
(on scope) just changes states. 

s. Remove the jumpers from the A3 board. 

t. Reposition the following front panel control; 

SWEEP TIME/DI V 0.1 sec 

u. Alternately press and release the STORE pushbut- 
ton, adjusting A8R4 (RAMP SIZE ADJ.) so that the 40 
kHz harmonic of the CAL signal falls on the same point 
for both the STORE and non-STORE display modes. 

V. Reposition the following front panel controls: 



SWEEP MODE RESET 

FREQUENCY 50000 Hz 

START-CTR START 



w. Record the reading in the FREQUENCY display. 



X. Reposition the following front panel control: 
START-CTR CTR 

y. Adjust A16R52 so that the FREQUENCY reading 
is the same as that in Step w. 

z. Repeat Steps v through y until there is no change in 
the FREQUENCY display when switching from 
START to CTR. 

5-67. Log Sweep Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustements). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEI NORMAL 

dBV/LIN-dBm 600 Q dBV/LlN 

INPUT SENSITIVIY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 kHz 

SWEEP TIME/DI V 0.5 SEC 

SWEEP MODE LOG ZERO 

FREQUENCY 00020 Hz 

Option 002: Set dBm 900 fl/LIN-dBm 600 fl 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Momentarily push: 

DISPLAY CLEAR WRITE 

c. Reposition the following front panel control: 

SWEEP MODE LOG 

d. Allow the 3580A to make three complete sweeps. 
Then adjust A3R76 (20 kHz LOG SWEEP ADJ.) so 
that the 20 kHz harmonic of the CAL signal falls on the 
20 kHz LOG SWEEP graticule. 

NOTE 

After each adjustment of A3R76, wait for 
the 3580A to sweep through 20 kHz before 
attempting to readjust the setting. 

5-68. Line Generator Adjustments. ^16 

5-69, This adjustment properly aligns the line generator 
circuitry. The adjustment is usually not necessary, but 
should be done if components in the high voltage power 
supply are changed, or if the display exhibits overshoot 
to abrupt level changes. 
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a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



SWEEP MODE RESET 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.2 kHz 

SWEEP TIME/DIV 0.1 SEC 

FREQUENCY 10000 Hz 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 fl/LIN-dBm 600 0 
switch to dBm 900 I); set INPUT MODE 
switch to UNBAL. 

b. Adjust MANUAL VERNIER for a peak display 
signal. Note: The Amplitude VERNIER may have to be 
adjusted to keep the signal within the display limits. 

c. Momentarily press: 

DISPLAY CLEAR WRITE 

d. Adjust A8C1 (LINE GENERATOR ADJ.) for a 
single round dot in the top center of the screen. 

5-70. I.F. Filter Alignment ^16 

5-71. This adjustment aligns the I.F. crystal filters for 
proper center frequency and symmetry. The TRACK- 
IN(3 OSC is also precisely adjusted to 100 kHz. This ad- 
justment should be done if the Bandwidth Tests 
(Paragraph 5-28) of the Performance Tests cannot be 
passed by the instrument. This adjustment will interact 
with the Amplitude Calibration (Paragraph 5-74). If it is 
performed, the Amplitude Tests (Paragraph 5-18) of the 
Performance Tests should be redone to verify whether 
any amplitude calibration is necessary. 

Recommended Test Equipment: 

Timer/Counter (-hp- Model 5328A) 

5*72. Tracking Oscillator and Center Frequency 
Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



SWEEP MODE RESET 

ADAPTIVE SWEEP OFF 



DISPLAY All pushbuttons released 



AMPLITUDE MODE LINEAR 

AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 6(X) 0 dBV/LIN 

INPUT SENSITIVITY -f20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10000 Hz 

START-CTR START 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 1 Hz 

FREQ. SPAN/DIV 0.5 kHz 

SWEEP TIME/DIV 0.5 SEC 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 Q/LIN-dBm 600 Q 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Set the counter to the Frequency Mode and adjust 
the time base/multiplier for a measurement of 100 kHz 
with six digits of resolution (100.000 kHz). Adjust for 
maximum input sensitivity and either a zero trigger level 
or Preset. Select ac coupling on input. If using the -hp- 
Model 5328A Counter, the controls should be set to: 

Sample Rate: CCW 

Function: FREQ A 

Multiplier: 10® 

Channel A: Slope -i- 

AC 

Atten: 1 
Level: Preset 
BNC Input: Sep. 

1 MO 

c. Connect the counter Channel A input to A2TP3. 
Adjust the 3580A rear panel TRACKING OSC LEVEL 
fully CW. Connect the rear panel TRACKING OSC 
OUT to the front panel INPUT. 

d. Adjust A2C4 (TRACKING OSCILLATOR 100 
kHz FREQUENCY ADJ.) for a counter reading of 
99.999 kHz to 100.001 kHz. 

e. Center the CRT Trace with MANUAL VERNIER. 

f. Remove the blue lead between A5TP1 and A5TP2 
and connect a clip lead between A5TP1 and A5TP6. 
Momentarily press: 

DISPLAY CLEAR WRITE 

g. Adjust A5C13 (STAGE 5 100 kHz ADJ.) for a 
maximum display indication. Remove the clip lead on 
A5TP6 and connect to A5TP5. Adjust A5C10 (STAGE 
4 1(X) kHz ADJ.) for a maximum display indication. 
Repeat this procedure for A5TP4 (adjust A5C7), 
A5TP3 (adjust A5C4), and A5TP2 (adjust A5C1). 

h. Remove the cable between the TRACKING OSC 
OUT and the 3580A INPUT. 
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5-73. Symmetry Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



SWEEP MODE RESET 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 6(X) fl dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10000 Hz 

START-CTR CTR 

RESOLUTION BANDWIDTH 30 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 0.5 kHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 B/LIN-dBm 600 0 
switch to dBm 900 Q; set INPUT MODE 
switch to UNBAL. 

b. Reposition the internal circuit board shield over 
circuit boards A2-A4 (leave A5 partially uncovered). 
Reconnect A5TP1 to A5TP6 and adjust MANUAL 
VERNIER while pressing and releasing DISPLAY- 
CLEAR WRITE to obtain a spike display indication in 
the center of the CRT screen. 

c. Fine tune the fine FREQUENCY control for a 
maximum display indication. 

d. Reposition the following front panel controls: 



RESOLUTION BANDWIDTH 300 Hz 

SWEEP MODE REP 



e. Adjust A5C14 (STAGE 5 CRYSTAL BALANCE 
ADJ.) for equal and symmetrical skirts on the right and 
left halves of the CRT display. 

f. Adjust A5C15 (STAGE 5 PEAK RESPONSE 
ADJ.) to move the peak to the center of the CRT screen. 
Recheck Step e and adjust A5C14 and A5C15 if 
necessary. See Figure 5-5 for a properly adjusted 
display. 



g. Repeat Steps e and f for stages 4, 3, 2 and 1 . Con- 
nect the appropriate test points and adjust the ap- 
propriate capacitors: 



Stage 


Test Point Connection 


Baiance 

Cap 


Peak 

Cap 


Stage 4 


Connect A5TP1 to A5TP5 


Cll 


C12 


Stage 3 


Connect A5TP1 to A5TP4 


C8 


C9 


Stage 2 


Connect A5TP1 to A5TP3 


C5 


C6 


Stage 1 


Connect A5TP1 to A5TP2 


C2 


C3 




Improper Adjustment Proper Adjustment 



Figure 5-5. Symmetry Adjustment 
NOTE 

For the narrower bandwidth displays, posi- 
tioning the internal circuit board shield com- 
pletely over A2-A5 eliminates noise and im- 
proves symmetry. 

h. Reposition the following front panel controls: 

AMPLITUDE MODE LINEAR 

RESOLUTION BANDWIDTH 30 Hz 

FREQ. SPAN/DI V 50 Hz 

SWEEP MODE MANUAL 

i. Adjust MANUAL VERNIER while pressing and 
releasing DISPLAY-CLEAR WRITE for a spike 
display indication in the center of the screen. Adjust the 
front panel FINE FREQUENCY control for a max- 
imum display indication. 

j. Reposition the following front panel controls: 

RESOLUTION BANDWIDTH 300 Hz 

SWEEP MODE REP 

k. Disconnect the clip lead between A5TP1 and 
A5TP2 and reconnect it between A5TP1 and A5TP6. 

l. Readjust A5C15 for apeak at the center of the 
display. 

m. Repeat Steps k and 1, adjusting A5C12, A5C9, 
ASC6. and ASC3 with the clip lead connected to the 
same test points used in Step g for these same 
capacitors. 

n. Remove the clip lead and reconnect the standard 
blue lead between A5TP1 and A5TP2. 

5-74. Amplitude Calibration. ^16 

5-75. These adjustments properly calibrate the 
amplitude section of the 3580A. These adjustments 
should be made if the instrument fails the Amplitude 
Tests (Paragraph 5-18) of the Performance Tests. In ad- 
dition, if the I.F. Filter Alignment (Paragraph 5-70), or 
the High Voltage Power Supply Adjustments 
(Paragraph 5-57) have been made, the Amplitude Tests 
should be performed again to determine if any 
amplitude calibration is necessary. 
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5-76. Recommended Test Equipment. 

Frequency Synthesizer (-hp- Model 3320B. 50 ohms) 
Digital Multimeter (-hp- 34740/34702) 

50 Ohm Termination {-hp- I1048C) 

5-77. Linear and Log Gain Adjustments. 



a. Position the foilowing front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 « dBV/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10000 Hz 

START-CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 0.5 kHz 

SWEEP TIME/DI V 0.1 SEC 

SWEEP MODE MANUAL 



Table 5-14. Conversion Table. 




d. Adjust MANUAL VERNIER for a maximum 
display indication. 



Option 002: Set dBm 900 O/LIN-dBm 600 fl 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 



b. Adjust the front panel CAL 10 kHz pot fully 
CCW. 



e. Connect the multimeter (AC mode, 10 volt range) 
to A4TP1. Note the reading with the front panel 10 kHz 
CAL pot fully CCW. 

f. Adjust front panel CAL 10 kHz pot for 1.26 times 
the reading obtained in Step e. 



c. Adjust the frequency synthesizer to -20 dBV 
10.0 kHz output (Option 002, adjust to - 20 dBm 
900 0) and connect the synthesizer to the INPUT ter- 
minals of the 3580A. 

NOTE 

Always terminate your source property and 
consult Table 5-14 for the setting needed for 
a signal source calibrated in dBm 50 Q. 
Figure 5-6 shows the proper hookup for use 
with a 50 ohm frequency synthesizer such as 
the 3320B. 

SPECTRUM ANALYZER 
hp 3580 A 



Examples: 

lOOmV X 1.26 = 126mV 117mV x 1.26 = 147mV 

lOlmV X 1.26 = 127mV 118mV x 1.26 = 149mV 

102mV X 1.26 = 129mV 119mV x 1.26 = 150mV 

103mV X 1.26 = 130mV 120mV x 1.26 = 151mV 

104mV X 1.26 = 131mV 121mV x 1.26 = 152mV 

105mV X 1.26 = 132mV 122mV x 1.26 = 154mV 

106m V X 1.26 = 134mV 123mV x 1.26 = 155mV 

107mV X 1.26 = 135mV 124mV x 1.26 = 156mV 

108mV X 1.26 = 136mV 125mV x 1.26 = 158mV 

109mV X 1.26 = 137mV 126mV x 1.26 = 159mV 




9»eO-B-S3M 



Figure 5-6. Proper Hookup. 
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Example Cont’d 

llOmV X 1.26 = 139mV 
lllmV X 1.26 = l40mV 
112mV X 1.26 = 141mV 
113mV X 1.26 = 142mV 
114mV X 1.26 = 144mV 
115mV X 1.26 = 145mV 
116mV X 1.26 = 146mV 



127mV X 1.26 = 160mV 
128mV X 1.26 = 161mV 
129mV X 1.26 = 163mV 
130mV X 1.26 = 164mV 
131mV X 1.26 = 165mV 
132mV X 1.26 = 166mV 
133mV X 1.26 = 168mV 



g. Turn 3580A POWER SWITCH to OFF. Place A4 
on extender boards. Turn the power switch back to ON 
and reposition the following front panel control: 

AMPLITUDE MODE LINEAR 



p. Reposition the following front panel control: 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 

Press and hold the DISPLAY-CLEAR WRITE button 
to obtain a base line trace. Press the DISPLAY -STORE 
button to store the base line trace. Release the CLEAR 
WRITE button. 

q. Adjust A13R3 (VERTICAL GAIN ADJ.) and 
AI3R4 (VERTICAL ZERO ADJ.) for a full scale and 
base line screen display (waveform peak at 0 dB and 
base line at - 1(X) dB). Press and release the DISPLAY- 
STORE button. 



NOTE 



h. Push DISPLAY - CLEAR WRITE momentarily. 
Adjust A4L1 (I.F. AMP GAIN ADJ.) for a maximum 
screen display. Remove the source from the 3580A IN- 
PUT. 

i. Set the controls of the multimeter for DC mode, 1 
volt range. Connect the multimeter to the rear panel 
Y-AXIS output and adjust A4R1 1 (DC OFFSET ADJ.) 
for 0 volt Y-AXIS output level (± 10 mV). 

j. Turn POWER switch to OFF, replace A4 into card 
nest of 3580A, and turn power switch back to ON (AC). 
Reconnect the frequency synthesizer (with proper ter- 
mination) to the 3580A INPUT. Push CLEAR WRITE 
momentarily. Adjust the source to the same level as in 
Step c ( - 20 dBV for standard instrument or — 20 dBm 
900 0 if Option 002). 



There may be some non-symmetry in the 
bottom corners of the CRT display. Use the 
center portion of the base line trace for the 
above calibration. 

r. Reposition the following front panel controls: 

INPUT SENSITIVITY -20 dB 

s. Adjust the frequency synthesizer output level to 
— 80 dBV for standard instruments or — 80 dBm 900 O 
for instruments equipped with Option 002. See Table 
5-14 for proper level setting of source. 

t. Adjust A4R7 (LOG GAIN ADJ.) so display peak 
is at the proper level. ( — 60 dB graticule ± 1 dB on CRT 
display, since full scale equals — 20 dB). 



k. Center the following pots: 

A4R7, A4R8, A4R9, A4R10, A13R3 and A13R4 

l. Reposition the following front panel controls: 



INPUT SENSITIVITY CAL 

SWEEP MODE REP 



NOTE 

If the peak of the waveform is beyond 
display limits, slightly readjust AI3R3 or 
A13R4 to bring to into view. 



m. Alternately switch between the LOG 1 dB/DIV 
and LOG 10 dB/DIV AMPLITUDE MODEs and ad- 
just A4R8 (DETECTOR GAIN ADJ.) until the peak 
amplitude of both waveforms is equal. 

n. Alternately switch between the LOG 10 dB/DIV 
and LINEAR AMPLITUDE MODEs and adjust A4R6 
(LINEAR GAIN ADJ.) until the peak amplitude of 
both waveforms is equal. 

o. Repeat Steps m and n until the peak amplitude of 
all three waveforms is equal. 



NOTE 

This is a very low level signal. Always slide 
the cover shield over the AS assembly after 
making an adjustment; then verify the 
results. 

u. Increase the signal level back to full scale (-20 
dBV for standard instruments or - 20 dBm 900 0 for 
Option 002) and adjust A4R8 (DETECTOR GAIN 
ADJ.) for a full scale (0 dB) indication on the display. 

V. Repeat Steps r, s, t, and u until the 0 dB and —60 
dB points on the display are calibrated properly. 

w. Alternate the input signal level between - 80 dBV 
and - 60 dBV ( - 80 dBm to - 60 dBm 900 0 for Option 
002). See Table 5-14 for proper level. The indication 
should fall on the -60 dB and -40 dB (± 1 dB) 
graticule lines of the display. If not, adjust A4R10 
(BOTTOM END LINEARITY ADJ.) to bring these 
two points as close into tolerance as possible. 

X. Alternate the input signal level between - 20 dBV 
and -40 dBV (-20 dBm to -40 dBm, 900 0 for Op- 
tion 002). See Table 5-14 for proper level setting. These 
levels should give 0 dB and - 20 dB ( ± 1 dB) indica- 
tions on the display. If not, adjust A4R9 (TOP END 
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LINEARITY ADJ.) to bring these two points as close 
into calibration as possible. 

y. Adjust the input signal level to -20 dBV (-20 
dBm, 900 n for Option 002). Switch the AMPLITUDE 
MODE pushbuttons between LOG 10 dB/DIV and 
LOG 1 dB/DIV. Adjust A4R8 (DETECTOR GAIN 
ADJ.) or A4R7 (LOG GAIN ADJU.) to make the levels 
for the two AMPLITUDE MODE settings equal. 

z. Reposition the following front panel controls: 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 

aa. Step the input signal level in 10 dB steps from a 
full scale 0 dB indication ( — 20 dBV or — 20 dBm 900 O 
input signal) to a - 60 dB indication ( - 80 dBV or - 80 
dBm 900 0 input signal). The display should fall within 
± 2 dB of the proper graticule marking to meet 
specifications. 

NOTE 

Remember to position the inner circuit 
board shield over A2-A5 when making low 
level measurements. 

bb. Repeat Steps r thru aa to bring the log amplifier 
into the desired test limits. 

cc. Adjust the input signal level to -20 dBV (In- 
struments with Option 002 should also have this same 
input level.) 

dd. Reposition the following front panel control: 
AMPLITUDE MODE LINEAR 

ee. Adjust A4R6 (LINEAR GAIN ADJ.) for a full 
scale screen display. 



5>78. Bandwidth Gain Switching Adjustments. 

a. Position the foilowing front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments. 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LINEAR 

AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR CTR 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 50 Hz 

SWEEP TIME/DIV 0.1 SEC 

FREQUENCY 10000 Hz 

SWEEP MODE MANUAL 



Option 002: Set dBm 9(X) 0/Lin - dBm 
600 0 switch to dBm 9(X) 0; set INPUT 
MODE switch to UNBAL. 

b. Replace the inner cover shield over A2-A5 and 
screw down tightly. 

c. Adjust the frequency synthesizer to a 10 kHz, - 20 
dBV output (same level for Option 002). See Table 5-14 
for proper level setting on the frequency synthesizer. 

d. Adjust MANUAL VERNIER and the fine FRE- 
QUENCY control for a peak reading in the center of the 
display. Make the following full scale adjustments on 
the appropriate bandwidth setting. 

NOTE 

The fine FREQUENCY control may have to 
be readjusted after each Bandwidth/Freq. 

Span setting for a peak reading in the center 
of the screen. 



RESOLUTION 

BANDWIDTH 


FREQ. 

SPANIDIV 


GAIN 
POT ADJ. 


SETTING 


100 Hz 


50 Hz 


A4R5 


Full scale 0 dB 


30 Hz 


10 Hz 


A4R4 


display indi- 


10 Hz 


5 Hz 


A4R3 


cation. 


3 Hz 


5 Hz 


A4R2 




1 Hz 


5 Hz 


A4R1 





5-79. Frequency Response Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments. 



SWEEPMODE RESET 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE 1 dB/DIV 

AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.2 kHz 

SWEEP TIME/DIV O.I SEC 

FREQUENCY 01000 Hz 

SWEEP MODE REP 



Option 002: Set dBm 900 Q/LIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

b. Adjust the frequency synthesizer for 1 kHz output 
at — 20 dBV ( — 20 dBm 900 Q for Option (X)2), and con- 
nect it to the 3580A INPUT (properly terminated). Ad- 



5-23 





Maintenance 



Model 3580A 



just the front panel CAL 10 kHz for a full scale (0 dB) 
display. 

c. Reposition the following front panel controls: 



FREQUENCY 40000 Hz 

INPUT SENSITIVITY - 10 dB 



d. Adjust the signal source for a 40 kHz - 10 dBV 
signal (-10 dBm 900 Q for Option 002). 



e. Adjust A9C2 (40 kHz - 10 dB AMP ADJ.) for a 
full scale (0 dB) display (± 1 minor division). In a 
similar manner, perform the following adjustments: 



SIGNAL SOURCE 
OUTPUT LEVEL 


INPUT 

SEHSmVITT 


ADJUST 


DISPLAY 

READING 


0 dBV (or 


0 


A9C3 


OdB ± 2dB 


- 0 dBm 900 0) 








-t- 1 0 dBV (or 


-t-10 


A9C4 


OdB ± .2dB 


0 dBm 900 (1) 









f. Adjust the ac signal source to 1 kHz at + 10 dBV 
(+ 10 dBm 900 fl for Option 002). Reposition the 
following front panel controls: 

AMPLITUDE REF LEVEL - 10 dB 

INPUT SENSITIVITY +20 dB (According to 

MAX INPUT indicator, 
not white underlay on 
INPUT SENSITIVITY 
dial). 

FREQUENCY 01000 Hz 

g. Store the screen display level by pushing: 

DISPLAY STORE 

h. Adjust the signal source for a 40 kHz output (same 
level as in Step 0- Reposition the following front panel 
controls: 

FREQUENCY 40000 Hz 

i. Adjust A9C5 (40 kHz + 20 dB AMP ADJ.) for the 
same level stored in Step g. 

j. Reposition the following front panel controls: 

AMPLITUDE REF LEVEL -20 dB 

INPUT SENSITIVITY +30 dB 

(According to MAX 
INPUT indicator) 
FREQUENCY 01000 Hz 

k. Adjust the signal source to a 1 kHz + 10 dBV 
(+10 dBm for Option 002) output. (Note the screen 
display level by releasing and then depressing: 

DISPLAY STORE). 



l. Adjust the signal source for a 40 kHz output (same 
level as in Step k). Reposition the following front panel 
control: 

FREQUENCY 40000 Hz 

m. Adjust A9C6 (40 kHz + 30 dB AMP ADJ.) for 
the same level stored in Step k). 

5-80. Internal Calibrator Adjustment. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE 1 dB/DIV 

AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LlN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY lOOOO Hz 

START-CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SP AN/DI V 0.2 kHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE REP 



Option 002: Set dBm 900 0/LIN-dBm 600 Q 
switch to dBm 900 fl; set INPUT MODE 
switch to UNBAL. 



b. Connect a properly terminated frequency syn- 
thesizer to the 3580A INPUT and adjust the synthesizer 
for a 10 kHz - 20 dBV output level ( - 20 dBm 900 fl for 
instruments with Option 002). See Table 5-14 for proper 
settings. 

c. Adjust front panel CAL 10 kHz for a full scale (0 
dB) peak on the display. 

d. Reposition the following front panel control: 

INPUT SENSITIVITY CAL 

e. Remove the input signal source. Adjust A2R5 
(CAL LEVEL ADJ.) for a full scale (0 dB) screen 
display. 

5-81. Mixar Balance Adjustments. 

5-82. These adjustments balance the input mixer and 
tracking oscillator mixer. These adjustments should be 
done if the zero beat response of the instrument under 
calibration is too large (> -30 dB) or if the TRACK- 
ING OSC OUTput is distorted ( > - 40 dB distortion). 
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5-83. Recommended Test Equipment: 

Oscilloscope (-hp- Model 180A with 1801 A 
and 1820A plug-ins) 

a. Disconnect all signal sources from the 3S80A. 

b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. . . .LOG 10 dB/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 

dBV/LIN-dBra 600 « dBV/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00000 Hi 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DI V 0.2 kHz 

SWEEP TIME/DI V 0.1 SEC 

SWEEP MODE REP 



Option 002: Set dBni 900 0/LIN - dBm 600 
n switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

c. Adjust A9R1 (MIXER BALANCE) for a 
minimum screen display (less than -30 dB to meet 
specifications). 

d. Reposition the following front panel controls: 

FREQUENCY 0.5000 Hz 

SWEEP MODE MANUAL 

e. Adjust the rear panel TRACKING OSC LEVEL 
fully CW, and set the EXT REF-NORMAL switch to 
NORMAL. 

f. Connect the oscilloscope to the rear panel 
TRACKING OSC OUT connector and monitor the out- 
put. 

g. Adjust A2R113 (T.O. MIXER BALANCE) for 
the cleanest signal. See Figure 5-7. 



5-84. Adaptive Sweep Marker Adjustment ^16 

5-85. This adjustment properly positions the ADAP- 
TIVE SWEEP marker. If the marker (blank spot on 




Improper Adjustment Proper Adjustment 



Figure 5-7. Oscillator Output Adjustment 

screen) does not appear at the same point on the display 
as new information being written onto the display, do 
this adjustment: 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from 
the previous adjustments). 



SWEEP MODE RESET 

ADAPTIVE SWEEP.. OFF 



(Fully CCW) 

DISPLAY All pushbuttons released 

AMPLITUDE MODE. .LOG 10 dBV/DIV 
AMPLITUDE REF LEVEL. . . .NORMAL 



dBV/LIN-dBm 600 0 dBV/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

START-CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 2 kHz 

SWEEP TIME/DI V 1 SEC 

FREQUENCY 00000 Hz 

SWEEP MODE MAN 



Option 002: Set dBm 900 BLIN-dBm 600 0 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 

c. Momentarily press the DISPLAY-CLEAR 
WRITE button. A dot should remain at the top of the 
scope. 

b. Adjust the MANUAL VERNIER control until the 
trace is at the peak of the 10 kHz signal. The FRE- 
QUENCY display should be about 10 kHz. 

d. Turn the ADAPTIVE SWEEP on and adjust 
A8R3 (SWEEP MARKER ADJ.) until the sweep 
marker (blank spot in trace) blanks out the dot at the 
top of the scope. 
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PERFORMANCE TEST CARD 



Hewlett-Packard Model 3580A Tests Performed By 

Spectrum Analyzer Date 

Serial No. 



RANGE AND FREQUENCY ACCURACY TESTS 

Ideal Frequency Display Reading Actual Test Limits 



30000 Hz Hz 

30000 Hz Hz 



± 3 Hz 
± 3 Hz 



DISPLAY ACCURACY TESTS 



The separation between the Zero Response and 50 kHz Pass Fail 

harmonic should be 10 div. ± .2 div. The separation 
between any two adjacent responses should be 2 div. 

± .04 div. 



FREQUENCY SPAN TESTS 





Frequency 






Frequency 


Display Reading 


Test Limits 




Span/Di V. 


(Manual Vernier 








Fully CW) 






5 Hz 


Hz 


00050 Hz ± 


1 Hz 


10 Hz 


Hz 


00100 Hz ± 


2 Hz 


20 Hz 


Hz 


00200 Hz ± 


4 Hz 


50 Hz 


H7 


00500 Hz ± 


10 Hz 


. 1 kHz 


Hz 


01000 Hz ± 


20 Hz 


. 2 kHz 


Hz 


02000 Hz ± 


40 Hz 


.5 kHz 


Hz 


05000 Hz ± 


100 Hz 


1 kHz 


Hz 


10000 Hz ± 


200 Hz 


2 kHz 


Hz 


20000 Hz ± 


400 Hz 



LOG SWEEP TEST 



The 20 kHz harmonic of the internal CAL signal must fall Pass Fail 

on the 20 kHz LOG SWEEP graticule (± 1 minor division). 

SWEEP TIME TEST 



All sweep rates must work properly. 



Pass 



Fail 



BANDWIDTH SWITCHING ACCURACY TEST 



Bandwidth 


Display Indication 
(0 dB full scale) 

(1 dB/div) 


Test Limits 


100 Hz 


dB 


- 1 .0 dB ± .5 dB 


30 Hz 


dB 


- 1 .0 dB ± .5 dB 


JO Hz 


dB 


- 1 .0 dB + .5 dB 


3 Hz 


dB 


- 1 .0 dB + .5 dB 


1 Hz 


dB 


- 1 .0 dB ± 1 dB 



1 




PERFORMANCE TEST CARD (cont’d) 



LOG AMPLITUDE DISPLAY ACCURACY TESTS 



Standard 


Option 002 
900 n 


Display Indication 
(0 dB full scale) 
(lOdB/div) 


Test Limits 


- lOdBV 


- 10 dBm 900 n 


dB 


- lOdBt 2dB 


- 20 dBV 


- 20 dBm 


dB 


- 20 dB ± 2 dB 


- 30 dBV 


- 30 dBm 


dB 


- 30 dB ± 2 dB 


- 40 dBV 


- 40 dBm 


dB 


- 40 dB ± 2 dB 


- 50 dBV 


- 50 dBm 


dB 


- 50 dB ± 2 dB 


- 60 dBV 


- 60 dBm 


dB 


- 60 dB ± 2 dB 


- 70 dBV 


- 70 dBm 


dB 


- 70 dB ± 2 dB 


- 80 dBV 


- 80 dBm 


dB 


- 80 dB + 2 dB 


LINEAR 


AMPLITUDE DISPLAY ACCURACY TESTS 




Input 

Level 

,9 V 
,8 V 
,7 V 




Display Indication 
(1 V full scale) 

(10 dB/div) 

V 

V 

V 


Test Limits 

.90 V ± .02 V 
.80 V ± .02 V 
.70 V ± .02 V 


.6 V 
.5 V 




V 

V 


.60 V ± .02 V 
.50 V ± .02 V 


,4 V 




V 


.40 V ± .02 V 


.3 V 
,2 V 




V 

V 


.30 V ± .02 V 
.20 V + .02 V 


.1 V 




V 


.10 V± .02 V 



AMPLITUDE REFERENCE TESTS (Linear Mode) 



3580A Input 


Amp Rev 


Display Indication 


Test Limits 


(10 kHz) 


Level 


(% of full scale) 




200 mV 


- 10 


% 


90% ± 3% 








(± .3 major divisions) 


100 mV 


-20 


% 


90% ± 3% 








(± .3 major divisions) 


20 mV 


-30 


% 


90% ± 3% 








(± .3 major divisions) 


10 mV 


-40 


% 


90% ± 3% 








(± .3 major divisions) 


2 mV 


.50 


% 


90% ± 3% 








(± .3 major divisions) 


1 mV 


-60 


% 


90% ± 3% 








(± .3 major divisions) 


.2 mV 


-70 


% 


90% ± 10% 








(± 1 major division) 


AMPLITUDE 


REFERENCE LEVEL TEST (Log Mode) 




Amp Rev 




Multimeter 


Test Limits 


Level 




Reading 




- 10 dB 




V 


2.00 V ± .02 V 


-20 dB 




V 


2.50 V ± .02 V 


-30 dB 




V 


3.00 V ± .03 V 


-40 dB 




V 


3.50 V ± .03 V 


-SO dB 




V 


4.00 V ± .04 V 


-60 dB 




V 


4.50 V ± .04 V 


-70 dB 




V 


5.00 V± .05 V 





PERFORMANCE TEST CARD (cont’d) 



INPUT ATTENUATOR TESTS 



Input 


Amp Ref 
Level 


Input Sensitivity 
(according to 
white marker) 


,2 V 


-30dB 


,2 V 


.1 V 


-30dB 


.1 V 


20 mV 


-30 dB 


20 mV 


,2 V 


normal 


.2 V 


.1 V 


normal 


.1 V 


20 mV 


normal 


20 mV 


10 mV 


normal 


10 mV 


2 mV 


normal 


2 mV 


1 mV 


normal 


1 mV 


.2 mV 


normal 


.2 mV 



FREQUENCY RESPONSE TESTS 
Input Level 



Standard 


Option 002 
(900 f2) 


Input Sensitivity 
(according to 
white marker) 


OdBV 


OdBM 


OdB 


OdBV 


OdBM 


OdB 


OdBV 


0 dBM 


OdB 


OdBV 


0 dBM 


OdB 


OdBV 


OdBM 


OdB 


-lOdBV 


- 10 dBM 


- lOdB 


- lOdBV 


- 10 dBM 


-lOdB 


- lOdBV 


-10 dBM 


- lOdB 


- 10 dBV 


- 10 dBM 


- 10 dB 


- 10 dBV 


- 10 dBM 


-lOdB 


- 20 dBV 


- 20 dBM 


-20 dB 


- 20 dBV 


- 20 dBM 


-20 dB 


- 20 dBV 


- 20 dBM 


-20dB 


- 20 dBV 


- 20 dBM 


-20 dB 


- 20 dBV 


- 20 dBM 


-20 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


- 30 dBV 


- 30 dBM 


-30 dB 


- 30 dBV 


- 30 dBM 


-30dB 


- 30 dBV 


- 30 dBM 


-30 dB 


- 40 dBV 


- 40 dBM 


-40 dB 


- 40 dBV 


- 40 dBM 


-40 dB 


-40 dBV 


- 40 dBM 


-40 dB 


- 40 dBV 


- 40 dBM 


-40 dB 


- 40 dBV 


- 40 dBM 


-40 dB 



INTERNAL CALIBRATOR TEST 



Display Indication 
(% of full scale) 




Test Limits 
(full scale ± 
.3 major div) 

100%+ 3% 
100%± 3% 
100% ± 3% 
100%+ 3% 
100%+ 3% 
100%+ 3% 
100%+ 3% 

1 00% ± 3% 
100% ± 3% 
100%± 3% 



Frequency Display Indication Test Limits 

(0 dB = full scale 
1 dB/div) 



lOHz 


dB 


0 dB ± .5 dB 


20 Hz 


dB 


0 dB ± .3 dB 


1 kHz 


dB 


0 dB + .3 dB 


20 kHz 


dB 


0 dB ± J dB 


50 kHz 


dB 


0 dB ± .5 dB 


10 Hz 


dB 


0 dB ± .5 dB 


20 Hz 


dB 


0 dB ± 3 dB 


1 kHz 


dB 


0 dB ± .3 dB 


20 kHz 


dB 


0 dB ± .3 dB 


50 kHz 


dB 


0 dB ± .5 dB 


10 Hz 


dB 


0 dB + .5 dB 


20 Hz 


dB 


0 dB ± .3 dB 


1 kHz 


dB 


0 dB + .3 dB 


20 kHz 


dB 


0 dB ± .3 dB 


50 kHz 


dB 


0 dB + .5 dB 


10 Hz 


dB 


0 dB ± .5 dB 


20 Hz 


dB 


0 dB + .3 dB 


1 kHz 


dB 


0 dB ± .3 dB 


20 kHz 


dB 


0 dB + .3 dB 


50 kHz 


dB 


0 dB ± .5 dB 


lOHz 


dB 


0 dB ± .5 dB 


20 Hz 


dB 


0 dB ± .3 dB 


1 kHz 


dB 


0 dB + .3 dB 


20 kHz 


dB 


0 dB + .3 dB 


50 kHz 


dB 


0 dB ± .5 dB 



Display Indication 

(0 dB = full scale) Test Limit 

dB OdB+.lSdB 



10 kHz Cal. Signal Level 




PERFORMANCE TEST CARD (conCd) 



BANDWIDTH TESTS 



Resolution Bandwidth 


Lower 3 dB 
Frequency 


Upper 3 dB 
Frequency 


Test Limits 


300 Hz 


10 kHz 


kHz 


10.3 kHz + 45 Hz 


100 Hz 


1 kHz 


kHz 


1 .1 kHz ± 15 Hz 


30 Hz 


1 kHz 


kHz 


1.030 kHz ± 4.5 Hz 


10 Hz 


1 kHz 


kHz 


1.010 kHz ± 1.5 Hz 


Resolution Bandwidth 


Lower 60 dB 
Frequency 


Upper 60 dB 
Frequency 


Test Limits 


3 Hz 


1 kHz 


kHz 


1 .030 kHz + 4.5 Hz 


1 Hz 


1 kHz 


kHz 


1.010 kHz ± 1.5 Hz 


NOISE LEVEL TESTS 


Bandwidth 


Frequency 


Noise 

(- 70 dB = full scale) 


Test Limits 


300 Hz 


10 kHz 


dR 


<-130dB 


30 Hz 


10 kHz 


dB 


<- 140 dB 


30 Hz 


100 Hz 


dB 


<-132dB 


30 Hz 


1 kHz 


dB 


<- 140 dB 


1 Hz 


1 kHz 


dR 


<-150dB 


1 Hz 


100 Hz 


dB 


<-143dB 


1 Hz 


10 Hz 


dB 


<-135dB 



NOISE SIDEBAND TEST 

Noise Sidebands must be at least 70 dB below continuous Pass Fail 

wave signal, ± 10 Hz away. 

SPURIOUS RESPONSE TEST 

All non-line-related spurious responses must be at least Pass Fail 

80 dB below a full scale reference. 



LINE-RELATED SPURIOUS RESPONSE TEST 

All line-related spurious responses must be less than Pass Fail 

-140dBV(.l/;rV). 



IF FEEDTHRU TEST 

IF Feedthru must be at least - 70 dB below the full scale Pass Fail 

reference. 



ZERO BEAT RESPONSE TEST 

The zero beat response must be at least 30 dB below the Pass Fail 

full scale reference. 



INPUT IMPEDANCE TESTS 

Frequency Display Indication (0 dB = full scale) Test Limit 

Without 1 Mn With 1 MQ 

dB 



1 kHz 



OdB 



- 3 dB ± 1 dB 




PERFORMANCE TEST CARD (cont’d) 



INPUT IMPEDANCE TESTS (conPd) 



‘Frequency 



1 kHz 
10 kHz 

TRACKING OSCILLATOR OUTPUT TESTS 

FREQUENCY RESPONSE; 

Instrument Frequency 

Standard 50 Hz 

50 kHz 

Option 002 300 Hz 

20 kHz 



Display Indication 
(with 1 Mf2 Resistor) 

OdB 
dB 



Multimeter Reading 

2.00 volts rms 
volts rms 

2.00 volts rms 
volts rms 



Test Limit 



- 3 dB ± 1 dB 



Test Limits 



2.00 volts + .06 volts 



2.00 volts ± .1 volt 



FREQUENCY ACCURACY: 

Resolution Bandwidth 

30 Hz 
3 Hz 

DISTORTION: 



I Distortion: 



dB 



RECORDER OUTPUT TESTS 



Display Indication 

2 V (fuU scale) 

V 

Test Limit: less than - 40 dB 



Recorder Output 



Display Indication Multimeter Reading 



X-Axis Manual Vernier fully CCW V 

Manual Vernier fully CW V 

Y-Axis Full Scale V 

Bottom Graticule V 



COMMON MODE REJECTION TEST (Option 002 only) 



Test Limit 



1 V — 2 V (half to full scale) 



Test Limits 

0 Vdc + .15 V 
5 Vdc + .15 V 

5Vdc± .15 V 
0Vdc± .15 V 



Display Indication 



Common Mode Input 


(full scale = 0 dBM 900 J2) 


Test Limit 


60 Hz - 0 dBM 900 


dBM 900 n 


Less than - 60 dBm 900 S2 


FREQUENCY RESPONSE TEST (Option 002 only) 






Display Indication 


Test Limit 


Frequency 


(- 1 dB = 0 dBM 900 0, 1 dB/div) 


(± .5 major div) 


300 Hz 


dBM 900 n 


- 1 dB + .5 dB 


1 kHz 


dRM gm n 


- 1 dB ± .5 dB 


20 kHz 


dBM 900 n 


- 1 dB + .5 dB 





Model 3580A 



Replaceable Parts 



SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. Table 6-3 lists parts in alphameric 
order of their reference designators and indicates the 
description, -hp- part number of each part, together 
with any applicable notes, and provides the following; 

a. Total quantity used in the instrument (Qty col- 
umn). The total quantity of a part is given the first time 
the part number appears. 

b. Description of the part (see list of abbreviations in 
Table 6-1). 

c. Typical manufacturer of the part in a five-digit 
code (see Table 6-2 for list of manufacturers). 

d. Manufacturers part number. 

6-3. Miscellaneous parts are listed at the end of 
Table 6-3. 



6 4. ORDERING INFORMATION. 

6-5. To obtain replacement parts, address order or in- 
quiry to your local Hewlett-Packard Field Office. (See 
Appendix B for list of office locations.) Identify parts 
by their Hewlett-Packard part numbers. Include instru- 
ment model and serial numbers. 

6 6. NON LISTED PARTS. 

6-7. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 

6 8. PRDPRIETARY PARTS. 

6-9. Items marked by a dagger (t) in the reference 
designator column are available only for repair and ser- 
vice of Hewlett-Packard instruments. 



Table 6-1. List of Abbreviations. 



Ag sBver 

Al atumtnwni 

A empeieisl 

Au - gold 

C capacitor 

cat ceiamic 

coat . cootfieiarH 

com common 

comp compotition 

conn connection 

dap depotiied 

DFK)T douUa-pol* doubla-ihroMr 

DPST doitble-pola aingle-throw 

ateci elactfolvtlc 

ancap encapsulated 

F laradia) 

PET field effect traraistor 

fad fi«Od 

GaAs gallium arsenide 

GMi gigaberts • 10*®he»t« 

gd guerdledi 

Oe germanium 

gnd groundledl 

H berayfieil 

Mg mercsey 



Ha bent fcyctefsl per second) 

ID inside diameter 

impg impregrtaied 

incd incandeecenl 

ins iTMuletionteO) 

kQ hilohmta) • 

kHa kifoherta •10* ^ beru 

t inductM 

tin linear taper 

log togaritbmic tepe« 

mA milKampetels) • tO'^emperes 

MH2 megaheria o i0'*6tterti 

MO mcgohmts) • TO** 4 ohms 

met fim metsf Iftn 

mfr martufactwrei 

ms mtOisecoiMJ 

mig mo**»ting 

mV milliuoltla) » I0“3v<dis 

nP microferedlsl 

■s mierosdcoftdtsi 

•V microvottUI • t0“8jj^is 

my Mytpr (J) 

nA nanoempere(s) • tO-g amperes 

NC nonnahy dosed 

Pfe neon 

^^0 normetty open 



NPO rwgative poailive aero 

(aato temperature coafficienil 

ns nartosecortdls) “ 1 0 * ^ sacoitds 

nsr not separately replaceable 

O Mtmis) 

obd order by description 

OD outside diameter 

P peak 

pA piceampers(a) 

pc primed circtat 

pp picofaradts) 10 *' f 2 lerada 

piv peak ittversa vohage 

p/o pert of 

pos positionls) 

pdy 0 Otvatyref>e 

pot potentiometer 

p-p peak-io-peak 

ppm perta per milkon 

pree precision (temperature ceefKciettt. 

long term atabhitv and/m tolerance) 

H resistor 

Rh rhodium 

rms root>mean-SQuare 

rot rotary 

5a seleruum 

sect seetieoca) 

S* silicon 



St slide 

SPOT airtglepole double-throw 

SPST Strtgle-pole airtgle-throw 

Te terttelum 

TC temperature coetticiem 

T1O2 Utsfwum dioxida 

tog toggle 

tol tolerarKO 

trim trimmer 

TSTR transistor 

V voltfa) 

vacw alternating current wrorliing vofisge 

vm variable 

vdew direct current wotiung voltage 

V¥ wettls) 

w/ erilh 

wiv working inverse voltage 

w/o without 

ww wirawound 



opiimurTi value seiaaed at taciery, 

averaga value shown (part may be ofnrtted) 

no standard type number assigned 

aeleciad or special type 

<§) Dupont de Nemours 



A assembly 

B motor 

BT beiiery 

C capecitor 

CR diode or thyristor 

OL delay Une 

OS lamp 

E elactronie pert 

F fuse 



FL *a«e» 

HR heater 

tC integreted cirCuii 

J jsck 

K reley 

L indirCW 

M mete* 

MP mechanicat part 

P plug 



O crentistpi 

OCR transistor-diode 

Rfp) resistorlpeclii 

RT thermistor 

S switch 

T transformer 

TB lerminel boerd 

TC thermocouple 

TP test point 



TS terminat strip 

U microcircuit 

V vacuum tube, r>eon bulb, photocei, etc. 

W cable 

X socket 

XDS lamphoMet 

XF tusohoMer 

Y crystal 

Z rtetwofk 
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Replaceable Parts 



Model 3580A 



Table 6-2. Code List of Manufacturers. 



Mfr. 

No. 


Mamrfaetursr Name 


Address 


01121 


Allen-Bradley Co. 


Milwaukee, Wl 53204 


01295 


Texas Instr. Inc. Semicond Cmpnt Div. 


Dallas, TX 75222 


0192B 


RCA Corp. Solid State Div. 


Somerville, NJ 08876 


021 1 1 


Spectrol Electronics Corp. 


City of Ind, CA 91745 


03888 


KDI Pyrofilm Corp. 


Whippany, NJ 07981 


04713 


Motorola Semiconductor Products 


Phoenix, AZ 85062 


07263 


Fairchild Semiconductor Div. 


Mountain View, CA 94042 


13606 


Sprague Elect. Co. Semiconductor Div. 


Concord, NH 03301 


19701 


Mepco/Electra Corp. 


Mineral Wells, TX 76067 


20940 


Micro-Ohm Corp. 


El Monte, CA 91731 


24046 


Transitron Electronic Corp. 


Wakefield, MA 01 860 


24546 


Corning Glass Works (Bradford) 


Bradford, PA 16701 


27014 


National Semiconductor Corp. 


Santa Clara, CA 95051 


28480 


Hewlett-Packard Co. Corporate HQ 


Palo Alto, CA 94304 


32997 


Bourns Inc. Trimpot Prod. Div. 


Riverside, CA 92507 


34371 


Harris Semicon Div. Harris-Intertype 


Melbourne, FL 32901 


50088 


Mostek Corp. 


Carrollton, TX 75006 


52763 


Stettner-Trush Inc. 


Cazenovia, NY 1 3035 


56289 


Sprague Electric Co. 


North Adams, MA 01247 


72136 


Electro Motive Corp. Sub. lEC 


Willimantic, CT 06226 


72982 


Erie Technological Products Inc. 


Erie, PA 1651 2 


75042 


TRW Inc. Philadelphia Div. 


Philadelphia, PA 19108 


75915 


Littelfuse Inc. 


Des Plaines, IL 60016 


91637 


Dale Electronics Inc. 


Columbus, NE 68601 


99515 


Marshall Ind. Capacitor Div. 


Monrovia, CA 91016 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts. 



Reference 

Designation 





HP Part 
Number 



0S560*66S01 



07S7«0260 
07S7*02e0 
0696* JI2A 
0696*0069 
0}580-66502 



01O0-0J99 

0160*0162 

0l60*l7ia 

0121*0026 

0190*0060 

01 SO *0004 

0100*0109 

0160*0194 

0190*0029 

0160*2150 

0150*0050 

0150*0093 

0140-0196 

0140*0190 

0160*2605 

0140*0176 

0160*0106 

0160*0162 

0160*0160 

0100*0226 

0140*0196 

0160*2605 

0150*0064 

0150*0004 

0160*2939 

0150*0116 

0160*1701 

0160*2605 

0150*0080 

0140*0200 

0150-0093 

0160-0940 

0150*0093 

0160*0210 

OiSO-0093 

0180*0061 

0160*2565 

0160*2206 

0140*0?3S 

0160*2567 

0160*0641 

0160*0106 

0160*0210 

0140*0176 

0160*2960 

Ol6o*02lO 

0140*0199 

0160*0226 

0150*0022 

0140*0176 

0160*0065 

0160*0226 

0160*0174 

0180*0226 

0160*0226 

0160*0106 

0160*0106 

0160*0174 

0160*0106 

0150*0064 

0160*0226 

0160*0210 

0100-0226 



Description 



(Wfr Part Number 








Bo<RD ASsEH8l.V*H0T>*Cli 

DIOOE-skItChINC )ov Soma 2N5 po.Jg 

BESISTOH t* I* ,il5n F TOOA.tOO 
BESISTOB IK Ik .USX r TCaOX'lOO 
BE8IST0B AO.OK m .USX F TCtOflOO 
PEStSlOB 2»K Ik .I2SX F TCaOA>100 
BOABO ASSEMBLY-OSCILLATOR 
NOTE 

REPLACEMENT CIRCUIT BOARDS DO NOT CONTAIN 
ATYl AND A2R65. SEE PARAGRAPH 7-25. 

CAPACn0R>F«O easPF t.Sx JOOVDC MJca 
CAPaCP 0»-F»O .OZruF A-lOk 200VOC POLYE 
CAPaCITOH.FKO 3S0UF«.|0k OVOC lA 
CAPaCITOR«» TBMB-mICA 50-1BOPF ITSV 
CAPaCITOR.FXO .iUF »B0'20k lODVDC CER 

CAPaCITOR.FXO .iUF *00-201 lOOVDC CER 
CAPACITOP-FXO RTOPF *-5k 300VDC MICA 
CAPACITOR.FXO 2200PF *-|Ok 20OV0C POLYE 
CAPACITOR.FXO tPF T-lOk SOOVPC ’I DIOX 
CAPACITOR.FXO 33FF ♦-5k 300Y0C MICA 

CAPACITOR.FXO loooPF .Bo-EOk |KVDC CER 
CAPACITOR.FXO ,»IUF ♦eo.20t lOOvOC CER 
CAPaCITOR-FXO ISoPF —Sk 300VDC MICA 
CAPaCITOR-FxD 2S0PF A-St 300VOC MICA 
CAPACITOR-FXO .020F ♦60.20» 25VDC CER 

capacitor-fxo ioopf A-Ek 300V0C mica 
CAPACITOR.FXO ooUFA-EOk OVOC TA 
eAPACZTOR-FXO . 022 UF A-IOk 20OV0C POLYE 
CAPACITOR.PXD 0200PF A-lOk 200YOC POLYE 
CAPACITOR-FXO EEUFA-lOk ISVDC TA 

CAPACITOR-FXO ISOPF A-Sk 300VDC MICA 
CAPACITOR-FXO .C2UF A80-20I 25VDC CER 
CAPACITOR.FXO ,IuF fOO-EOk lOOVOC CER 
capacitor-fxo .IUF ABO-EOk loovoe CER 

CAPACITOR.FXO XEOPF A-Ek SOOVDC MICA 

CAPACITOR.FXO BTPF A-lOk SOOyOC CER 
CAPaCITOR.FXO O.BUFA-EOk fcVDC Ta 
CAPACITOR.FXO ,02UF ABO.EOk ESVOC CER 
CAPaCITOR.FXO .IUF ASO-EOk lOOVOC OCR 
CAPACITOR.FXO 3R0PF A-Sk SOOVDC M|ca 

CAPACITOR-FXO .OIUF aBO-EOX lOOVDC CER 
CAPACITOR.FXO EOOOPF a-SX SOOVDC MICA 
CAPACITOR-FXO .OIUF AOO-EOX lOOVOC CER 
CAPACITOR.FXO S.SUFa-EOS 15V0C TA 
CAPACITOR.FXO ,0|UF ABO-BOk lOOVOC CER 

CAPACITOR-FXO lOOUPATS-lOk I6VDC AL 

CAPACITOR-FXO EOOOFF a-U lOOVOC M|C4 

CAPACITOR-FXO I60PP A-Sk SOOVDC »ICA 

capacitor-fxo obopf A-ik SOOVDC mica 

CAPACITOP-FXO AOOOPF A-ll lOOVOC MICA 

capacitor-fxo ITROPF A.|t SOOVDC MICA 

CAPACITOR.FXO 60UFA-E0k OVOC TA 
CAPaCITOR.FXO S.SUFA-EOk ISVDC TA 
CAPACITOR.PXD loOPF A-Ek SOOVDC M|CA 
capacitor-fxo .OSUF A-20k lOOVOC CER 

CAPACITOR.FXO S.SUFa.EOX ISVDC TA 
capacitor-fxo exopf A-Sk SOOVDC mica 
CAPACITOR.FXO 22UFA.|0k ISVDC TA 
CAPACITOR.FXO S.JPF A-lOk SOOVDC TI OIOX 
capacitor-fxo ioopf A-Ek SOOVOC MJCA 

CAPACITOR-FXO SOOUFtTS.IOX SVOC AL 

capacitor-fxo EEUFa-101 ISVDC TA 
CAPACITOR-FXO ,ATUF aBO-EOS ESVOC CER 
CAPACITOR.FXO E2UFA.I0X ISVOC TA 

capacitor-fxo eeuFa-iox isvoc ta 

CAPACItOr.FxO AOUFa-EOX OvOt T» 
CAPaCITOR.FXO OOUFA-EOk OVOC TA 
CAPACITOR.FXO ,«TUF ABO-EOk ESVDC CER 
CAPACITOR.FXO OOUFa-EOI OVOC TA 
CAPaCITOR.FXO ,I0F AIO.20X lOOVDC CER 

CAPACITOR-FXD EEUFA-lOk ISVDC TA 
CAPACITOR-FXO S.SUFa-EOX ISVDC TA 
capacitor-fxo EEUFA-IOI ISVOC TA 



See introduction to this section for ordering information 
^Indicates factoiy selected value 










0SS00.60S0I 



CR-l/B-TO-IOOI-F 
CS.UB.TO.IOOI.F 
0600. SEES 
eo-l/B-TO.ESOE.F 

05560-66502 



DM|SF2«| JolOOxVlCR 

OltO-OlOE 

tSoOSSTXOoOOOE 

TSESir.T 

OISO-OOOS 

OISO-OOSO 

DMISFaTlJOSOOXVICR 

oioo-oisa 

OISO-OOE* 

OIOO-EISO 

OISO-OOSO 

oiso-ooos 

OHiSF|S|JoSOOHV|CR 

DM1SF2IIIJOJOONVICR 

OiOO-EOOS 

DMtSFIOlGOSOOXVICR 

ISoOBOfcXoOOOSE 

OIOO-OI6E 

0160-0160 

ISOOEE6XOOI5BE 

DHISFISUOSOOXVICR 

0I60-E60S 

OISO-OOBR 

OISO-OOB* 

OI60-EOSO 

0IS0-0II6 

l5006B5X0006Aa 

OI60-E60S 

oiso-oee« 

OMISPSOIJOSOONVICR 

OISO-OORS 

0160-0940 

0150-0093 

ISODSSSXOOISAE 

0150-0093 

SOOtOTGOtODCE 

0t60-2geS 

0160-2106 

DMiSFABlFOSOOXVtC 

0166-ESST 

OI60-0B4I 

ISOD606IIOOO6BE 

ISOOSSSXOOISaE 

DMlSFtolBOSOOXVlCR 

0160-2960 

isoousxooisae 

DMISFERIJOSOOXVICR 

IS00226X90ISB2 

OIS0-OO22 

OHISFIOUOSOONVICR 

SOdSOTBOOSOFE 

IS00226X90ISB2 

0160-0IT0 

1S00226X60ISBE 

IS0D226X90ISS2 

IS0D6O6XOOO6B2 

IS00606X0006BE 

0160-0176 

1500606X000662 

0150-00*4 

|Sod226X9«|SBE 

ISOOSSSXOOISAE 

1500226X901562 





















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




i9oi«ooao 


t 




6l0t)£.8NnCHtNG JOV SOH* 2N8 DO-IS 


2S4S0 


t*ot-ooao 


H. -r 


oi22»oioa 


1 


2 


OiaoC«VVC Cl/Cl O'HINal.a BVRalov 


ssaso 


0122*0100 




0U2*0100 






DIOCE.VVC CS/C10>M1N*2.* tVRilOV 


2S4S0 


SI22>OIOO 




1901*0040 






0!0oE>8NITCMtN0 JOV SOM* 2N8 DO-JS 


2S0SD 


1901*0040 




1901*0040 


1 




Otooe-ONITCHINC 30V SOMA 2N0 00-33 


204S0 


1901-0040 




1901*0040 


1 




OIOOe-OWlTCHING 30V 30MA 2N0 00-33 


2S4$0 


1901*0040 




1901*0040 


TV 




OIOOE'SkITCMING JOV SOM* 2N8 D0»JS 


2S4S0 


1*61.00*0 




1901*0040 


II 




OIOeE.S6ITCHlNG JOV SOM* 0N8 DO.JS 


2SOS0 


1*01.06*0 




1902*0041 


LI 


4 


010oe*3NA s,ltv 34 00*33 PO«*OM 


24444 


1*02.06*1 




1901*0040 


o 




PtOOE.OMtrCMING JOV SOM* 2N» DO.JS 


2S6SS 


1*61.06*6 


ijcm* 


1901*0040 


m 




0X00e*8W|TCMlNG 30V SOMA 2^0 00*33 


204S4 


l*6|.P0*6 


<2C»I1 


1902*0041 


LI 




OIOoe»ZNR S.UV Si 00*33 PD4..0I* 


ZSSSD 


19q2»004| 


tjCRli) 


1902*0001 






0100e*ZNR S.liv 5l 00*33 PD«,4M 


20004 


1902-0041 


«2C«lS 


1901*0040 


t 




OIOOE'SWITCHING J6V SOH* 2N8 DO.JS 


2S4S0 


1*61.06*6 


*2CHi« 


1901*0040 


1 




0100C-8R1TCHZNC 30V SoMA 2N8 00*33 


20460 


1*61.06*6 


*21-1 


9100*3200 


9 


1 


lNOgCTORRP*CH.MLD 203UM 44 C«133 


20000 


9100-3200 




<1*0«0210 


1 


0 


XN0UCTOPPP*CN*MtO lOOUH 34 •l66DS»303t0 


zsaso 


*1*6.0216 




9ioo«as«i 


9 


1 


C0XL*VAR 900UN«t«|MH 0iU2 PC-MT6 


20400 


9100-0343 




91«9»9117 


1 


3 


IN0UCT08RF>CH-mlD IMh SS .2DX.6S10 9*60 


204SO 


siao.oiJT 




9100*3270 


3 


1 


INOUCTOR4P-CN-Mi0 3«33MH 24 *620 Qvl30 


20460 


9100-3270 


A2L6 


9160-12T7 


2 


2 


ZNDUCTORRP*CH*MtO 3.1MH 24 .620 Ob|30 


20400 


9100-3277 


A^Lr 


61*0*62!0 


1 




INOUCTORRF*CH*MLO lOOOH S4 •16604, 30IU^ 


zs«so 


*1*0.0216 


*2ua 


4iao>o2lo 


1 




lNOUcTORRP*CH*Mi.p tOOUM 34 .16604, 303t0 


2040O 


9140-0210 


A^l9 


9|*«>0210 


1 




XNOUCTORRF-Ch-mlO tOOUH 34 ,16604,30310 


ZSaSo 


*1*6.0216 


A2UU 


9140-0210 


1 




ZNDUCTORRP-CH-mlO lOOUM 31 •t6604,383tC 


20400 


9U6-0216 


*2LI2 


*1*0.0210 


1 




lNDuCT0RRF.CH.Mt.D lOOuM S< .I66 Dk.J8SLG 


20404 


*1*6.0216 


*21.11 


9140*0210 


t 




INOUCTORRF*CH*MlO tOOUM si ,16604, S03L0 


20400 


9UO-0210 


«2l|ll 


61*0.0210 


1 




INDUCTORRF*CH*MLD lOOUH 34 ,|66Dx,3B5U6 


280S0 


*1*6.0216 


A2Qt 


toss*oooi 


1 


9 


TRANOZSrOR J-FCT N-CHAN D-HODC OX 


9II«9 


2N9249 


A202 


1SS3-0010 


2 


44 


TRANSISTOR PNP SI 70»ie PD«J6«MN 


20400 


I6SJ.06I6 


*201 


1033*0010 


2 




transistor PNP St rp*|0 PDsSOOMH 


20400 


1093.0616 


A20« 


1034*0071 


7 


67 


transistor NPN 81 POvSOOMN FT«200MHZ 


20400 


isoa.ooTt 


A205 


1034*0071 


7 




transistor NPN 81 PDsSOOHR FTa200MHZ 


20400 


1034-0071 


<206 


laSS'023* 


6 


1 


7R*NS1S70R«JFET dual N«cH*N d-MODE TO»7t 


2S6S0 


1033-0234 


A207 


1033-0001 


t 




TRANSISTOR J-FET N-CHAN 0*M00C OX 


41295 


8N324S 


A20» 


1034*0334 


9 


2 


TRAN8X3T0R NPN 81 T0*32 P0a36OMi» 


20400 


1054-0394 


A209 


1SS3.00I0 


2 




TRANSISTOR PNP $| TO*tO POvSOOMW 


28*S0 


1SSJ.66I6 


*2011 


1033*0010 


2 




transistor PNP 81 T0*16 P0r360MN 


20400 


ISSJ.06I6 


*2012 


1830.0071 


7 




7R*NSIST0R NPN SI pDpJOOhM FT«200mHZ 


20400 


1034-0071 




1034*0343 


a 


1 


TRANSIoTOR NPN 2N3I79 SI TO*7f PObIOOMN 


0«TIJ 


2N51T* 




1034*0331 


6 


1 


transistor NPN (it T0>|S PD*S60MN 


20400 


1034-0351 




1033*0010 


2 




transistor PNP $t T0*l6 P0«36OM» 


20400 


1033-0010 


A2016 


1033*0010 


2 




TRANSISTOR PNP 8| TO*IO P04366MN 


20400 


1033-0010 


A20IT 


1034*0071 


7 




transistor NPN 31 PDpJOOMN PTbSOONnZ 


20460 


1696.00TI 


A2018 


1034*0071 


7 




TRAN818T0R NPN 81 POaSOOMN FTbZOONHZ 


2S*So 


ie9*.66Tl 


A2019 


18S0.0071 


7 




transistor NPN 8! P04300MN FTa200MN2 


20400 


1SS4.06T1 


*2021 


1034-0071 


7 




TRANSISTOR NPN Si PO»300MW FT«200NHZ 


204B0 


1034-0071 


*2022 


1033-0010 


2 




transistor PNP 8t T0*l6 P0»36 OMn 


20400 


1*91.6616 


A2B2S 


1034*0071 


T 




transistor NPN 81 PO«300MN FT»200MHZ 


2S6S0 


IS94.06TI 


*202* 


1033*0010 


2 




transistor PNP 81 TO*|S POalOORN 


20400 


1S9J.66I6 


• 2021 


1034*0071 


7 




TRANSISTOR NPN sj PDaJGOMK PTsZOSMHZ 


20400 


tS9«.66TI 


*201 


0737*0437 


6 


2 


RESISTOR *7.SK It .usM p rc«e*.ios 


24346 


C4.1/B-T0-4792-F 


*2*2 


0737*0477 


0 


2 


RESISTOR 3J2K It .tISM P TC*0**t66 


16T01 


MP4CI/6.T6.S1Z1.P 




0690*3542 


4 


2 


RESISTOR 20K It ,|2SH P TC*«».2S 


2S«Sd 


0490-3342 




07S7.046» 


3 


1 


RESISTOR 606K It .I2SN P rCRO*«l02 


2S«80 


oTtT.oass 




2100*3332 


7 


3 


RESISTOR-TRMR iK tOt C SIOC-AOJ l-TRN 


20400 


2100-3392 




0690*4536 


4 


1 


RESISTOR S4CK tt ,I23N F TC40^*100 


880B0 


0490-0934 




67f7>9*30 


3 


6 


RESISTOR 2,2|R IX .I2SR P TCR06>100 


2«S«6 


C*.l/S.T6.ilU.p 




0737*0440 


7 


1 


RESISTOR T.SR IS .I29R P TCR06«I06 


2*966 


C4.|/S.T6.r96I.P 




0690*3274 


S 


4 


RESISTOR ION IS .IISK P TCRS6>2S 


2S«S0 


6S9S.J2T* 




#757»0«30 


5 




RESISTOR 2.2IK IS .I3S9 P TCR0*>I66 


24346 


C4-|/e-T0-22ll*F 


*2011 


*7S7«0*ia 


s 


24 


RESISTOR S.IIK IS .I25R P TCR0*>I06 


24346 


C4.1/S.T6.9III.P 


*2012 


07S7«0«Je 


s 




RESISTOR 3,tlK |4 ,S23N F TC609*100 


24346 


C4.I/S.T6.9IU.P 


*2«11 


0797«0*1« 


3 




RESISTOR S.tIK IS .I29N P TCro*«I60 


24346 


C4-t/e-T0-9llt-F 


*201* 


0737*0416 


7 


3 


RESISTOR Sll IS .|2SN P TCROT'IOS 


24346 


Ca.l/S.T6.5I|R.P 


ApRlS 


0690*4401 


0 


3 


RESISTOR 16, SK IS .1299 P TCR0T.I66 


24906 


Ca.US.To.tOlS.P 


*2016 


0604*1031 


S 


1 


RESISTOR IN 104 ,231* FC TC**SO0/t900 


01121 


CBI691 


A2Rir 


0737*0427 


0 


6 


RESISTOR I.SK IS ,129H P TCpO**IOO 


24546 


C0.1^0-T0-I90l-F 


A^Rte 


0690*3497 


4 


4 


RESISTOR 6,04K %% ,I23H F TC«09*100 


20546 


C*.U8.T6.60aR.P 


A2R19 


0690*4443 


2 


t 


RESISTOR 4,33K 14 ,I23R F TC«Ot*140 


24946 


C4-|F0-T0-493i-F 


*2021 


07S7>04IO 


3 




RESISTOR 2.2IK |S .I25R P TCrOa-IOS 


24346 


Ca.|/8.T6.2ltl.P 


*2022 


0717.0220 


3 




RESISTOR iK ]4 ^t23M F TCaS9*100 




C*.|28.T6.|66|.P 


A2R2S 


0737*0442 


9 


20 


RESISTOr ion is .|2SM P TCP06.IOO 


^IT • ' ^1 


C4.I/S.T6-I66Z.P 


*202* 


0757>0«27 


Q 




RESISTOR I.9K IS .129" P TCPOflOO 


^17 ' ■ V 


C«.t/S.T6.i|6|.P 


*2020 


0737*0413 




1 


RESISrOR «T9 IS .129" P tCR06-I06 




ea.l/8.T0-*T9R.P 


A^R^6 


07*7“0«67 


1 


■ 


RESISTOR 200 14 ,t29N F TC«Ot*IOO 


m 


C4-I/8-T0-I01-F 





6-4 



See introduction to this section for ordering information 
^Indicates factory selected veilue 
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Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


Obea.ioAi 


1 


56 


RESISTOR lo«R lOS .2SN EC TC«.400/*80S 


61121 


CB104I 


1 ‘ i [ 


068a*10Sl 


9 


26 


RESISTOR tOK tot .2SW rc TC*>A»0/*700 


01121 


C810SI 




Q6ea»Q73i 


2 


15 


RESISTOR 47K tot .28* fC TCa>A00/>8O0 


01121 


CBQ73I 


A2R1I 


07S7-0044 


6 


37 


RESISTOR 20K It .I2SK f TC40*>IOO 


24S46 


C4»1/6.T0*2002*P 


«?«3? 


07S7«04«9 


6 




RESISTOR ion It .125R f TC>0a-100 


24546 


C4*1/6»T0*2002*F 


>2DJ) 


0696*S270 


5 




RESISTOR »0K It .125" ' TC»0«.2J 


26460 


0696*3274 


42RJA 


0696»54SO 


9 


1 


RESISTOR 42.2k It .I2 Sn r TC«0*>I00 


24546 


C4*l/e.TO*02|2*F 


»2«JS 


0696«3?74 


S 




RESISTOR lO* It .|25*» F TCao*-2» 


28480 


0698*3274 


Ajasa 


0696*3274 


s 




RESISTOR )0K It ,125* F TC*0*>2S 


28480 


0696-3270 


AJR37 


0696*3S92 


4 




RESISTOR 20K tt .125* F TC*0*>25 


26480 


0698*5542 


A2B38 


0696.6336 


6 


1 


RESISTOR SK It .125* F TC*of>25 


28460 


0690*6336 


4jR3« 


068A.<|T2t 


0 




RESISTOR 4.TK lot ,25* FC TC*>40OF»TOO 


01121 


CB4721 


A2RAt 


0664*4721 


0 




RESISTOR «.TK lot ,25* FC TC*>040F»700 


01121 


C84721 


»JR«? 


066e.o72t 


0 




RESISTOR O.TK lot .25* FC TC*-O00/»700 


01121 


CB0721 


A^a«3 


07S7*0436 


3 




RESISTOR 5.IIK It .125* F tc«d*>100 


24546 


C4-|/e*T0*5m-P 


»2RU0 


O7S7.04S6 


3 




RESISTOR 5. UK It .125* F TC>0»>I00 


24546 


C4.t/e.T0*5Ul*F 


AJRR* 


0696.0064 


5 




RESISTOR 4.JIK u ,125* F TC*0*-laa 


91637 


CMF.W 8 .T|* 93 u*P 


A2RRA 


0660.103t 


9 




RESISTOR lOK lot .25* FC rC»400/*7B0 


01121 


CBIOSl 


AjROT 


0664.i03t 


9 




RESISTOR 10* lot .25* Fc TC».A00/*700 


01121 


CB1031 


t2RSB 


0757.0406 


S 




RESISTOR 15k It .125* F TCOflOO 


24566 


C4.|/8*T0*1502*F 


12RR9 


0757.0446 


3 




RESISTOR I5k It .125* f Tc*8t>IOO 


24546 


C4*t/e*TO*1502*F 


«2"Sl 


0696.4407 


6 


2 


RESISTOR 280 t| ,125* F TC*0«.100 


20506 


e9*U6.To*260R*F 


A2RS2 


0757*0437 


0 




RESISTOR I.SK It .125* F TC*0*-100 


24346 


C4*l/e*TO*150i*F 


A2R51 


0696*4407 


6 




RESISTOR 2BO It .125* F TC>n».|riO 


24546 


C4.i/e.To*2eoH*F 


A2RSA 


0757-0442 


9 




RESISTOR tOK It .125* F rC*O*>IO0 


24506 


C4*W6»TO*tO02*F 


A2R5S 


0696*0435 


2 


HI 


RESISTOR 2.40K ix .125" F TC*0*-100 


24546 


Ca*l/a.T0*249t.F 


A2R56 


0757*0438 


3 




RESISTOR S.tlK It .125* F TC*0*>IOO 


24546 


C4*W6*T0*5llt*F 


A2HS7 


0757*0361 


5 




RESISTOR 15 It .125* F TC*DVI00 


|9701 


*«F4C|/e*T0-t5R0*F 


A2R5A 


0663*0625 


S 




RESISTOR 8.2 5t ,25* FC tC*>400/*500 


01121 


C86265 


AjRSR 


0757*0436 


3 




RESISTOR 5.I|K It .125* F TC*0*>100 


24546 


C4*i/8*To*5lll*F 


A2Ral 


0757*0430 


3 




RESISTOR 5. UK It .125* F TOOa.lOO 


24546 


C4*l/e*T0*Stll*P 


A;R62 


0757*0416 


7 




RESISTOR 511 It .125* F TC*0*.|00 


24506 


C4*l/6.T0*5llR*F 


A2R65 


0757*0260 


3 




RESISTOR IK It .125* F TC*Cf|C0 


24546 


C4*1/0.TO*1OO1*F 


A2RbA 


0696.}409 


6 


2 


RESISTOR 28. 7K it .125* F TC*Ol>IOO 


24546 


C4.1/S.T0.2872.P 


A2R65* 


0696*999P 


9 


3 


RESIstor-fxd Rad value 


26U80 


0698-999P 


aBRao 


0696*0505 


7 


2 


RESISTOR T|.5k It .125* f TC*0fl00 


24546 


C4*l/8*T0*7lS2*r 


A2R67 


0757*0442 


9 




RESISTOR lOK It .125* F TC*OvlOO 


24506 


C4*1/6«TO*1002*F 


A2R68 


0757*0406 


3 




RESISTOR ISK It ,125* F TC*0»I00 


24546 


C«*l/e.T0-1502*r 


A2R6R 


0660*2231 


3 


10 


RESISTOR 22* lot .25* FC TC*>a00/*800 


01121 


CB2231 


A2R7I 


0757*0416 


7 




RESISTOR 511 It .125* F TCsOa-lOO 


24546 


C«*Ue*T0*5llR*F 


A2R72 


0664*4741 


4 


4 


RESISTOR 470K lot .25* FC TC*.S00/»40O 


01121 


C807O1 


42R73 


0696*3556 


6 


5 


RESISTOR 4.02K It .125* F TC*Oa-IOO 


20546 


C4*t/e.T0*4021*F 


A2R70 


0696*3556 


a 




RESISTOR 4.02K it .125* F TC*O*»IO0 


24546 


C4.1/6.T0*4021*F 


42R7S 


2100*3054 


6 


1 


RESISTOR-IRMR 50« lOt C SIOE-ABJ IT-TRN 


02111 


43PS03 


A2R76 


0696*0086 


3 


12 


RESISTOR 24. 9K It .125* F TC*O*>t00 


24546 


C4*|/B.T0*2492*F 


A2R77 


0757*0260 


3 




resistor Ik It ,125* F TC>0*.|00 




C4-1/6.TO-100UF 


A2R7B 


0690.4466 


3 




RESISTOR 24. OK It .125* F TC*o*.IO0 


^ 9 


C4.1/e.T0*2492*F 


A2R7R 


0757*0416 


7 




RESISTOR 511 It .125* F TCaol-lOO 




Ca*l/6.rO*5llR*F 


»2RBJ 


0757*0416 


7 




RESISTOR 511 tt .125* F TC*0«-100 


• ' 9 


ca*t/e.To*suR*F 


A2R82 


0757*0260 


3 




RESISTOR |K It .125* F'TCbO»-IOS 


1 1 9 


C4.i/e.To*ioei*F 


A2R8J 


0757*0260 


3 




RESISTOR IX It .125* F TCas.-loo 


24546 


C«*t/6.T0*I001*F 


A2RBR 


0757-0421 


4 


1 


RESISTOR 825 It .125* F TC*S*-100 


24546 


C4*t/6*T0*625R*F 


A2RBS 


0757*0406 


3 




RESISTOR I5K It .125* F TC*S*.|0O 


24546 


C4.1/6*T0«I502*F 


A2R8a 


0 ^ 96-5097 


4 




RESISTOR 6.84* It .125* F TC*0*-100 


24546 


C4*l/B*T0-60aR-P 


A2R87 


0696*0025 


0 


1 


RESISTOR I.S4K IX .125* F TC*0*.I40 


24546 


Ca.l/B.T0.1941*r 


A2R8B 


0664*2231 


3 




RESISTOR 22K lot .25* FC TC*.4S0/oS00 


01121 


C82231 


A2R8R 


0660*1001 


1 




RESISTOR lOOK lot .25* FC TC*>400 /t800 


01121 


CBSOOl 


A2R9I 


0684*1001 


3 


1 


RESISTOR to lot ,25* FC TC*-«00/*500 


01121 


C81001 


A2RR2 


0664*1031 


9 




RESISTOR toK lot .25* PC TC*.400 /tTOO 


01121 


C01O31 


A2R9S 


0696*4464 


1 




RESISTOR 14. IK It .125* F TCaOO'iOO 


24546 


C4*1/0.TO*19|2*F 


»2R9a 


0757*0410 


5 




RESISTOR 2.2IK It .125* F TcoOa.IOO 


24546 


C4*l/0»TO*2211*r 


*2R95 


0684*3921 


0 




RESISTOR J.4K lot .25* RC TC*.400 /f7oo 


01121 


CB392I 


A2R9A 


0698*4461 


4 




RESISTOR 608 It .125* F TcaOa»IOO 




C4*l/B»rO*690R*r 


A 2 R 97 


0698*4461 


4 




RESISTOR aos It .125* F TC*Oa>IOO 


E a 


C4»U6.To*696R*F 


A2R9B 


0757*0456 


7 




RESISTOR 51. |K It .125* F TCoOa.IOO 




CQ*l/8*T0*ftil*F 


A2R99 


0684*1011 


5 




RESISTOR 100 tot .25* FC TC«.aoo/*500 


01121 


CBlOll 


A2RI0R 


2100-3207 


1 




RESISTOR*TRMR 5K lOt C SIOE-ADJ l-TRN 


28480 


2100*3207 


AZRIOI 


0757-0427 


0 




RESISTOR I.SK It .125* F TCaOflOO 


24546 


C«*l/0»TO*I9OI*F 


A 2 R 103 


0757*0446 


1 




RESISTOR 15* It .125* F TC*S*.I00 


24546 


C4*1/8«T0*1902*F 


A2RI03 


0757*0280 


3 




RESISTOR IK It .125* F TCoOvtOO 


24546 


C4*1/6.TO-1001-F 


A2RI0A 


0696*3486 


3 




RESISTOR 442 It ,125* F TC*0*>IOO 


24596 


C4.|/e.T0*022R*F 


A2RI0S 


0757*0446 


5 


2 


RESISTOR IS.2K IS .125* F TCaoa.IOO 


24546 


C4»l/0.TO«l622*r 


A2RI06 


0757*0401 


0 


9 


RESISTOR too It .125* F TCoO>>IOO 


24546 


C4»us*T0*Ul*F 


A2RI07 


0757*0401 


0 




RESISTOR 100 It .125* f TC*0*.|00 


24546 


C4*l/a»T0*101*F 


A2RI08* 


0698*4459 


0 


1 


RESISTOR al4 It .125* F TCaOflOO 


24546 


Ca.l/a.T0-634R*F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 




066a«i031 


9 




RCOIOTOR I04 104 .23* FC TCp-400/*700 




cotost 




Obaa»ion 


3 




RCStOTOR too 104 .23* FC TCi-400/»300 


■nsB 


coioit 




otea.pToi 


6 


9 


RE8IOTOR 47 104 .25* FC tC*-400/tS00 


■ntiB 


CB479) 




ai00«3357 


2 


3 


ACSiaT0R*TRMR 500K lOX C 6t0E*ADJ 1*TRN 


2B960 


2100*3357 


A2Rlia 


066a«5b3t 


3 


3 


RE3IST0R S6K lOX *259 PC TC«*90C/^600 


01121 


£05631 


»2 RiH 


06«}>22tS 


1 


1 


REOlOrOR 224 34 .23* FC 7C*-400/»600 


01121 


C022I3 


teut 


l«26«0041 


9 


13 


IC Of t»P Of TO-44 


m fffV 


C4I97T 




lS20*t490 


5 


3 


KC CNTR TTL US DCCO A6VNCHR0 


HTTtxfl 


8N79L09ON 


A2U} 


l»26>CP«S 


9 




U OP AMP GP T0*99 


B> I'M-H 


CAJ07T 




IS2»>»»P} 


9 




tC OP AMP 6P 70*99 




C4397T 




I62o«|a90 


5 




IC CNTR m L6 DECO A9VNCHR0 


■1 2 mB 


0N7OLS9ON 


A2U6 


IH20«0S09 


6 


1 


IC pp TTi j*K M/a puiae preoet/clear 




0N7972N 


I2U7 


1620»0027 


6 


2 


IC MODULATOR To*t00 


09713 


MC14760 


A2U6 


1620*1990 


5 




IC CNTR TTL US OECD A67NCHR0 


01295 


6N79L09ON 




1020*0056 


9 


3 


IC OP AMP GP T0*99 


29096 


TOA 2709V 


A2UU 


1690.1202 


7 


2 


IC GATE TTL L6 NANO TPL 3-INP 


01295 


SNTOLStON 


• 2U)2 


iS2o*goP9 


8 


1 


XC CNTR TTL 61N A8YNCHR0 NE6*EP6C*TRI9 


01273 


SN7993N 


A2UIS 


1620*0975 


9 


1 


IC COMPARATOR H8 T0*99 


27019 


LM306H 


A2Y1 


1820-0*f75 




1 


CRYSrAl.:NOT FIELD REPLACEABLE CSEE PARA. 7-25) 


28<f80 


1820-0975 


M 


03560*66503 


9 


1 


B0«rD tooCMOLV-owEEP 


26900 


03560*66503 


ASCl 


O10O*}7a3 


2 




CAPAC1T0R«Px 0 ,tUP4*tOX 35V0C TA 


56207 


139D194X7035A2 


ASC2 


OI5o>OI>93 


0 




C4R4CIT0P-F40 .OIUF «00-204 lOOVDC COR 


26960 


0150*0093 


AlCS 


OISO-OI9T 


6 




CAPACITOR*PKO 2.2UPt*10X 20VDC TA 


56269 


1390223X702042 


AJCQ 


0150*0050 


9 




CtPACnOR-FXO loOOPF aOO-204 IKVDC CEP 


2B90O 


0150*0050 


»JCS 


ei5c-»«s« 


9 




CAPACXTOR*PXO lOOpPP ♦90*203 |RVDC CER 


20400 


0150*0050 


ASCb 


0190*00$0 


9 




CAPACIT0R*PXD lOOOPP *60*20X IKVDC CER 


20AS0 


0150*0050 


»JC7 


0180*1701 


2 




CAPACXTOR-FXO 6»6UPt*203 6VDC TA 


30207 


15OD605XOOO6A2 


kiC» 


OlSO'OOSO 


9 




CAPaCITOR*FXD lOOOPP ♦60*203 IKVDC CER 


26960 


0150*0050 


A>C9 


0150*0093 


0 




CAPACIT0R*FKD «0IUP ♦60*203 tOOVDC CER 


26000 


0150*0093 


AKIO 


0160*2150 


5 




CAPaCITOR-FXO 33PF ♦•53 300V0C MlCA 


20409 


0160*2150 


AlCU 


9I30-0030 


9 




C4P1CIT0R-FX0 14D0PF *00-204 IKVDC CER 


20409 


0150*0050 


>sCi; 


0160*0197 


6 




CAPACZT0R*FXD 2,2UFo*I03 20V0C TA 


36207 


1S0D223X702942 


tjCll 


0160*2150 


5 




C4P<CtT0R-FxD 33PF *-54 300VDC MIC* 


20900 


0160*2150 


A)Ctu 


»t70-00«2 


1 


2 


CAPACZT0R*FK0 .33UF ♦-ax lOOVDC POLVE 


77513 


EI-339D 


•sets 


0160*1793 


2 




CAPACIT0R*FXD .tUFf*103 35V0C TA 


36207 


t50Dl0QX9035A2 




0160*2611 


3 




CAPACITOR-FXD tUF ♦*10X 50VDC HET-POLYC 


Vf '-S 


0160*2611 




0160*0166 


1 




CAPaC1T0R*FX0 .IUP ♦*IOX 200VDC POLYE 




0160*0166 




0>30>OOSO 


9 




CAPaCITOR*FXD lOOOPF ♦00*20X ]KVOC CER 




0150*0050 




0160*0197 


6 




CAPaCITOR-FXD 2»2UF^*10X 20V0C ta 




tS90225X70294« 




OIS0>0050 


9 




CAPACITOR.FXO iboOPP ♦60-20X IKVOC CER 


KLiifl 


0150*0050 




O16O*OlT0 


S 




CAPaCXTOR*FXO »22UF ♦00*201 25VDC CER 


26900 


0160*0170 




BI60-0IT0 


5 




C*PtCIT0R.F40 ,22UF *00-204 25V0C CER 


26409 


0169-9179 




0160*0170 


3 




CtPlCITOR-FXD .22UF *00-204 25VDC CER 


26900 


0160*0170 




0100*0199 


□ 




CtPtCITOR.FXD 2U0PF *-S4 300V6C MICA 


72136 


0M|3F24lJ0309*VlCR 


»1CPI 


I90I-O0P0 


H 




DXODE.SNXTCHING 3PV SoNA 2N6 00*35 


20409 


1791-0040 


tJCP? 


1902*3126 


ra 




DIOOE*ZNR 7«32V 53 00*39 P0b*9iw 


26060 


1702-3120 


ASCP3 


1910*0016 


N 




010DE*GE 60V 60MA tU8 00*7 


20900 


1*10-0016 


AjCRfl 


1910*0016 


N 




0100E*CE 60V 60HA 1U6 00*7 


26960 


|7|0-0el6 


PJCPJ 


19)0-0916 


Q 




OlOOE-CE 60V 60M* IUB 00-7 


26000 


17)0-0016 


*SCP6 


1901.0090 


H 




OXODE.ewttCHING 30V SoNA 2^6 D0.35 


20900 


l«0t-0040 


PSCPT 


1901*0090 


II 




OtOOE-SKITCHlNC 30V SOMA 2*0 DO-33 


20409 


1701-0040 


AjCRe 


^901*0090 


H 




0I0DE*8NXTCHXNG 30V SOMA 2N6 00*35 


20900 


1701-0040 


PICPP 


1901*0090 


H 




OXOOE-ONITCMING 30V 30Ma 2N0 DO-35 


20900 


1901*0090 


AiCRlt 


1901*0090 


u 




OIOOE-SHITCHINO 30V SOMA 2N0 DO-33 


20400 


1701-0040 


• jCPtl 


1910-0016 


M 




OioOE*GC 60V 60mA 106 <>0*7 


20900 


1710-0016 


*sc»j» 


1901-0040 






0100E*3W|TCHZN6 3oV $0MA 2N6 D0*35 


20460 


|7o)*0040 


AlCRl* 


1901*0090 






0I00E-3*trCMlN0 30V Soma 2N0 D0*33 


20400 


1*01*0040 


•JCR|» 


1901*0090 






0X00E*aNiTCMlN6 30V Soma 2N8 D0*35 


20900 


1*01-0040 


*SCP|« 


1901-0306 


□ 


1 


OtOOE-GEN PPP 30V 23MA 70-72 


20900 


1901*0506 


*JC«l7 


1902-3102 


H 


2 


0I00C*ZNB 12«1V S3 00-35 P0e*9i« 


20000 


1902*3162 


»SCPl« 


1991-0040 


|I 




OIDOE-ORITCHING 30V soma 2*0 00*33 


20960 


1701*0040 


P3CPIP 


1901*0090 


II 




OXODe*aNirCHlNG 30V soma 2N8 D0*35 


20409 


1*01*0049 


P1CP2I 


1902*3126 


PI 




0I00E-2NR 7.32V 5l DO-SS P0*.4N 


20969 


1792*3120 


PSCP2I 


1901*0000 


U 




DlOOE*$NtTCHlNO 39V SQMA 2N8 D0*35 


20960 


1901*0090 


PSCP21 


1901*0090 


II 




DX00E*8nItCHXNC 39V SOMA 2N8 D0*35 


20480 


1*61-0949 


A1CR24 


1902*3065 


□ 


1 


OXOOE*ZNR 9,75V 53 00*35 PDs,9N 


20409 


1902*3065 


asoi 


1655*0237 


H 




TRANOIOTOR-JFET PUAt N-CNAN d-mode TO-70 


20060 


1033-0237 


kiOi 


1030-0071 


7 




transistor NPN 81 PD*30QM* FT*200MH2 


20409 


)63B-0D7I 


PSOI 


1655*0366 


7 




TRANSISTOR J*FET N*CHAN 0*MOOE T0*72 81 


20409 


1855*0368 


A5Qa 


1653*0010 


2 




transistor PNP si T0*|6 PP«|60MM 


20960 


1093*0010 


A305 


1655*0062 


2 




TRANSISTOR J-FET P*CHAN 0*M0OE SI 


20409 


1033-0002 


>)Bk 


l§59*007t 


T 




TRANSISTOR NPN SI PDaIOOMH FTaZOOMHZ 


If B 


la34-S6Tt 


A3Q7 


1659*0071 


7 




transistor NPN Si PPaSOOMN FT6200HM2 


B 


1034-0071 


tsas 


1059*0071 


7 




TRANSISTOR NPN Si PD6300MM FTeZOOMHZ 


: - •m 


1059-0071 


A3Q9 


1659*0071 


7 




TRANSISTOR NPN 81 P0*300M* FT«2eOMHZ 




1054-0071 


PjOlt 


1659*0067 


5 


■ 


transistor NPN SI PD»360MW FT«75MmZ 


nn 


1634-0007 
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Replaceable Parts Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


SQ12 


ia5u»0O7l 


7 




transistor NPN St ROaJOONN RT>200 HhZ 


EH 


1654-007I 


SOlS 


1B50.OA71 


7 




TRANSISTOR NPN St ROalRONN FTatOONNt 


Btns 


1654*0071 


SOU 


U55*osoa 


5 




TRANStSTORaJPET DUAL N'CHAN D*H00E SI 




i658*osoe 


sots 


16S5«0SBb 


9 




TRANSISTOR J-fET ?Na3RE N.CNAN D-»0DE 


04713 


284392 


S0I6 


US3*00|0 


2 




transistor PNR si TO-IB PDalSDNa 


264B0 


t65S»0010 


SOtT 


U5U«0O7l 


7 




transistor NPN SI PDaJDOaa PTaEOOMHI 


28060 


1654*0071 


SOU 


leso.ooTi 


7 




TRANSISTOR NPN SI R0a]oo"a PTaEooHHt 


26060 


1654*0071 


sou 


1650*0071 


7 




TRANSISTOR NPN SI ROaSDOia PTaEOOMNZ 


26480 


1654*0071 


5021 


US5*OOU 


2 




TRANSISTOR PNR St TO-IS PDasaoMa 


26460 


1653*0010 


SQ22 


1650*0087 


5 




transistor NPN SI PDaSRAMa PTaTSMHE 


26060 


1654*0087 


S023 


1855*0010 


2 




transistor PNP si TO-18 PstlbOMa 


260BO 


16|3*0010 


S020 


1850*0071 


7 




transistor NPN St PDatooNa PTaEooPMt 


26460 


1054*0071 


SQ25 


1850*0350 


9 




transistor NPN SI TO-S2 PD*Sl>0aa 


26060 


1654*0354 


S026 


1855*0010 


2 




transistor RNP si TO'IB PDaSRONa 


26460 


1653*0010 


S027 


1853*0010 


2 




transistor PNR St TO'IS pptSROaa 


26480 


1653*0010 


502a 


1853*0010 


2 




transistor PNP 81 T0>1B PgaSRDHa 


28480 


1653*0010 


S029 


1653-0010 


2 




TRANSISTOR PNP SI TO>IB PDaSRRRN 


26060 


1653*0010 


SQSl 


1853*0010 


2 




TRANSISTOR RNR Si T0>1S POaSRpMa 


26460 


1653-0010 


S0$2 


1855*0508 


7 




TRANSISTOR J-PET N-CNAN D.PODE TO.TE 81 


26460 


1655*0368 


sess 


1855*0237 


9 




TRANSISTOR-JFET dual N-CNaN D'NODE TO-TS 


26460 


1855*0237 


SOSb 


1850*0071 


7 




transistor NPN SI PONJOONN PTaZOONHI 


26480 


1854*0071 


soss 


U55-0568 


7 




transistor J.PET N.CHAN D.HODE 10.72 SI 


26080 


1855*0308 


S0S6 


1855*0306 


7 




transistor J»fET N-CmAN P-NODE T0»T2 SX 


28460 


1855*0368 


S0S7 


1855*0010 


8 




transistor PNP 81 TO-92 PDaJopNN 


26460 


1855*0010 


sose 


1854*0071 


7 




transistor NPN SI PPaSOoaa FTaESONHI 


26460 


1854*0071 


50S9 


1853*0010 


B 




transistor RNR 31 T0>92 PpaSOPMa 


26060 


1853-0010 


50«1 


1853*0010 


8 




TRANSISTOR RNP SI TO-92 PPaJopNa 


26460 


1853*0010 


5092 


1850*0067 


5 




transistor NPN SI PPaSOOaa FTaTSMHI 


26480 


1854*0087 


SQttS 


1854*0067 


5 




transistor NPN SI PPaSboNN PTarSNHZ 


26460 


1850*0067 


SQ9« 


1853-0010 


8 




transistor PNR SI TP.92 PDaSOpaa 


26460 


1853*0010 


l»l 


Oo96*0®79 


4 


? 


RESISTOR 19K IS ,I2JM F TCaOt-lPO 


20506 


C9*Ub*T0*U02*F 


SR2 


0757*0420 


9 


5 


RESISTOR t.)K IS .I2SM F TCapt-loO 


24540 


C4.1/8.T0*1)01*F 


5RS 


0098*0479 


4 




RESISTOR INS IS ,I2SK F TCaOa-lOO 


24S0O 


C4*1/8*T0*U02*F 


SRO 


0757*0272 


5 


2 


RESISTOR 52. 3K is .I25H F TCaot.lOO 


24500 


C4.1/6*T0*5252*P 


S»5 


0060*1031 


9 




RESISTOR 10* IDS .25* FC TCa.A00/*700 


01121 


C81031 


JR6 


0080.5041 


5 


3 


RESISTOR 560K |es .2SN FC TCt.SOO/t9go 


01121 


CB5O01 


SO? 


0084*1001 


1 




RESISTOR loos IPS .2Sa FC TCa-NOO/tSOO 


01121 


CB104I 


SOB 


0084*1041 


1 




RESISTOR lOOS IPS .2Sa FC TCa.90«/7S90 


01121 


C81O01 


S09 


0684*3531 


0 


12 


RESISTOR SIS toS .25H FC TCa.R00/*800 


01121 


C83SS1 


soil 


0757*0457 


0 




RESISTOR 97. 5K is .I25N F TCtOf.loo 


20500 


C4.]/e.T0*a752*P 


5012 


0098.5228 


9 




RESISTOR 99. 9S IS .I25N F TCaOA.IOO 


26460 


0098*3228 


sots 


0098*4480 


3 




RESISTOR 29.9s IS .I25 n F TCsOA-IOO 


20500 


C4*t/8*T0*2492*F 


SOU 


2100*5275 


1 


5 


RESISTOR-TRNR 2K IPS C SIOE.ADJ I.TRN 


26460 


2100*5273 


5015 


0757*0485 


e 


2 


RESISTOR S62s IS .l2Sa F TCaOA-lOO 


26460 


0757*0063 


SOlb 


0085-5325 


0 


2 


RESISTOR S.l« SS .25» Ft TCb.900/*T»« 


01121 


C85S25 


50|7 


0064*4731 


2 




RESISTOR 9TK Ids .2SH FC TCa.90O/7B00 




Ceo73l 


soia 


0084*0831 


7 


2 


RESISTOR bSK loS .25N Ft TCB.900/AS00 


BnriB 


CBoeit 


5019 


0060*1041 


t 




resistor IOOS ioS .2Sw FC TCa.9pO/«SOO 




CB1041 


SR21 


0787*0442 


9 




RESISTOR las IS .I2SW F TCaa*-IIIO 


20500 


C4*l/e*TO*1002*P 


5022 


OO98*0«86 


3 




RESISTOR 29, 9S IS .I25N F TCaoa.lOO 


24506 


C4.1/6*T0*2492*F 


5021 


eo 80 .|oot 


5 


t 


RESISTOR loN IOS .2SN FC TCa.9oo/«| I00 


01121 


CBlOOt 


5020 


0757*0442 


9 




RESISTOR IOS IS .I25H F TCaa»IOO 


20506 


C4*1/8»TO*1002*F 


5025 


0757*0442 


9 




RESISTOR IOS IS .125* P TCaat.loO 


20540 


C4.t/8.ro*1002*F 


502b 


0084.1041 


1 




RESISTOR IOOS IOS .25n FC TCa>900/*Soe 


01121 


C81001 


5027 


0064*1001 


* 




RESISTOR IOOS IOS .2SN FC TCa.aoO/*SOO 


01121 


CBioai 


502b 


0660*1041 


1 




RESISTOR laos IOS «25W PC TCi-<»0/«SO« 


01121 


C8I641 


5029 


0696*4484 


t 




RESISTOR I9.IS IS .I25M F TCaOT-lOO 


24540 


C«*1/8*T0*|912*F 


sost 


0096*4484 


1 




RESISTOR I9.IS IS .12$l« F TCaO»>IOO 


24540 


C4*1/8*T0*1912*F 


S0S2 


0084*1031 


9 




RESISTOR lOK IPS ,2SN FC TCa.OOO/ATOO 


01121 


CB1031 


5O55 


0096.4469 


6 




RESISTOR 2BK is ,12S« f TCaot.loO 


24540 


C4.I/8.T0-2 802*7 




0060*1011 


S 




RESISTOR t»« tes .2SN FC TCa>oOO/*S«» 


01121 


ceioii 




0084*1041 


1 




RESISTOR lOOK IOS .ZSN'FC TCa.900/*SO» 


01121 


C8i00| 


SA16 


0084*1041 


1 




RESISTOR ISOS IPS .25N FC TCa.ROO/ASpO 


01121 


C01O4I 


1»J7 


0084*0751 


2 




RESISTOR 97K loS ,2$H FC TCa.900/FS»0 


01121 


C84751 


i>se 


Oo80*22St 


7 


1 


resistor 2,2" IOS ,25n'FC lCa.9oO/*IIOO 


01121 


ce22Si 


JUJU 


0084.5331 


6 




RESISTOR SIK IOS ,25N FC TCa.aOD/tSOO 


01121 


065531 


Jl»«l 


OO80.|$5I 


4 


10 


RESISTOR ISK IOS .21" ^C TCa.oOO/tSOO 


01121 


CBU31 


JR»? 


0084*5621 


1 


10 


RESISTOR 5.6K IOS .25H’ FC TCa-990/*T99 


0II2I 


C65021 


JB«J 


0084*1041 


1 




RESISTOR lOOK IOS .25N FC TCa.900/tBoa 


01121 


CBipOl 


5000 


0084*1031 


9 




RESISTOR lOK IOS .25H FC TCa>900/»Too 


01121 


CB1031 


sous 


0004*1041 


1 




RESISTOR I0«K IOS .ISN FC TCa-ROOFABOO 


01121 


CBI041 


SOUb 


0064*4731 


2 




RESISTOR 97H IOS .2Sh FC TCa.gOO/tSOO 


01l2l 


CB4731 


50U7 


0064*1051 


9 




RESISTOR lOK IOS .25 n FC TCa»900/*TOO 


01121 


CBI031 


SOUB 


0060*1041 


1 




RESISTOR I09K IOS .25a FC TCa.90O/9SOO 


01121 


CB1041 


5O09 


0064*0731 


2 




RESISTOR 97k IoS .2SN FC TCa.900/»S0O 


01121 


CB4TS1 



See introduction to this section for ordering information 
^Indicates factory selected value 
























Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Coat'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




oaeo.Arsi 


2 




RE818T0R 47K lOX .231) fC TC>.46«/»a00 


01121 


CB4T31 




068).1638 


7 


1 


RESISTOR 16K 3S .23H 8C TC*>466/6S06 


01121 


CBI93S 




068«.|0II| 


1 




RESISTOR lOOR tOt .2SM RC TC«.440/»800 


0U21 


C8|04| 


IJR50 


2100*1273 


1 




RESI3T0R«TRMR 2k tot C SIDC-ADJ 1-TRN 


28480 


2I00-12T3 


AlRSS 


O980*t04t 


1 




RESXdrOR lOOK lot *259 PC TCB*O0O^t600 


01121 


C6I04I 


»JR5» 


0060«07)1 


2 




RESISTOR 4TK 10* .23* RC TC6.440/TB00 


0II2I 


CSOTll 


kSRSI 


0660*1041 


1 




RESISTOR lOOK 104 •2SW PC tCo*«00/»600 


01121 


C61001 


A3RS6 


0680«l00t 


1 




RESISTOR lOOR tot .2SN RC TC6.400/*8 o6 


01121 


CB|04| 


tJRS« 


0o60«194t 


1 




RESISTOR lOOK tot >2 Sn RC TC4>400/*teo 


01121 


CBI041 


>JR6I 


0660*0711 


2 




RESISTOR 47K tot .2SN RC rC6»400/»800 


01121 


CB0731 




0o60*070t 


4 




RESISTOR 470K tot .23)1 RC TC6.800/6000 


01121 


CB4T4I 


kSftbS 


06e0*473t 


2 




RESISTOR 47k lot .23 n RC TC6>400/»800 


01121 


CB0T3I 


AjRba 


0660*t001 


1 




RESISTOR loot lot .29<* RC TC4.400/6800 


01121 


CBI041 


A5R69 


0660-lOQt 


1 




RCSI6T0P tOOK tot •25w PC TC«-900/o600 


«II2| 


C6100I 


>]l)b6 


069e«9922 


4 


1 


RESISTOR 1.6M IV »5« P TC«O4*t00 


28460 


0696*9922 




0696*3572 


6 


1 


RESISTOR 60,0K |« ,125M P TC»Ot*100 


20906 


C0*|/6*T0-6002-P 




0o9e*3999 


6 


5 


RESISTOR 40. 2K tV .1259 P TC*0 t*100 


24996 


C4.|/B.TD.4022>R 


*5R6R 


0757*o»«R 


6 




RESISTOR 2oK it .t25«« P T€«O«*l00 


20906 


CO*|/a*70*2002*P 


kBRTl 


07S7*0QO9 


6 




RESISTOR 20K It .I2 Sk R TC40*-IOO 


29906 


Co*i/a*TO*2oo2*r 




07S7*0O^6 


9 




RESISTOR 1.3P IS «12SW P TC«0^*t06 


20906 


CO.J/S*TO*1S01*P 


• SRM 


07S7-0272 


3 




RESISTOR 32. 3K It ,I23 n T TC60T.100 


20906 


ea.i/a.To.523i.R 


A}R7<( 


0757*049R 


6 




RESISTOR 20K U .taSN P TC»0«*IOO 


20906 


CO*l/e*T0*20O2*P 


U"»5 


0664*100t 


1 




RESISTOR lOOK tOV *25H PC TC«*900/t600 


0II2I 


CSlOOl 


• SR76 


2100*3357 


2 




RE81SrOR*TRMR 50OK 19V C 810e*AD4 t*TRN 


26060 


2100-33S7 


4JR77 


0696*0077 


0 


5 


RESISTOR 93. IK It .I2SH R TC«0«>IOO 


osees 


PME95*1/6*T0*9312*P 


»sR7S 


06^6*0077 


0 




RESISTOR 43. |K it .1236 F TOoT.IDO 


01866 


RME9S.i/t.T0.93|2.R 


AJR79 


0757*0277 


6 


1 


RESISTOO 40.9 It .125* R TC60*«I0D 


20506 


C4.i/e.ro.4492.R 


>}Rai 


0757-0«7S 


6 


1 


RESISTOR 2T9K It .I25N R TCiOflOO 


24540 


C4.1/e.T0.2T4i.R 


A3RR2 


0757*0346 


2 


2 


resistor 10 It .123* R rC«OT>100 


20906 


C4*1/S*76*10R0*P 


»JRSS 


0696*4097 


6 


1 


RESISTOR 48. TK |t .1256 R TC60>.|40 


24906 


CO*iys-76*4S72*P 


bSRe<< 


0660*2231 


3 




RESISTOR 22K tot .2SK RC TC*>O00/*S00 


0II2I 


CB223I 


A1R8S 


0660*1001 


1 




RESISTOR lOOK lot .256 RC TC*>40O/*6S0 


01121 


CB|04| 


>3R66 


0660*1031 


9 




RESISTOR lOK lot .256 RC TC6.400/6T00 


01121 


C8|03l 


»JR87 


0696*0077 


0 




RESISTOR 93. IK It .1256 R TC^OflDO 


osess 


PME55.I/8.T0-931I-R 


ASR89 


0660*2231 


3 




RESISTOR 22K lot .256 PC TC*.4 OO/tSO0 


0II2I 


CB223I 


*JR»I 


0660*0731 


2 




RESISTOR 4TK I0| .256 RC TC*.400/«800 


01121 


C84T3I 




0660*1001 


1 




RESISTOR lOOK loX .2911 PC TCo*000/9600 


01121 


C8100I 


»JR*S 


0660*3531 


6 




RESISTOR 33K lot .256 RC TC6.40O/4SOO 


01121 


CB333I 


k)R9a 


0660*1001 


1 




RESISTOR tOOK lot .256 RC TCk-9OO/*S00 


01121 


CBlOOl 


ASR95 


0696*3279 


0 


6 


RESISTOR 4.99K m ,1256 R TC«O*.100 


20906 


C4.I/B.T0.490I.R 




0b60*10ol 


1 




RESISTOR lOOK lot .256 RC TCa-4O0/*aOO 


01121 


CBIOOl 




ot8a.|oai 


1 




RESISTOR tOOK lot .256 RC TCa.OOO/oSoo 


01121 


CBlOOl 




0757*0002 


9 




RESISTOR lOR IV •t25n p tC«0^«100 


20906 


CO*l/e*TO*1002*P 




0660•2^31 


3 




RESISTOR 22K lot .256 RC TC6.400/»800 


01121 


CB223I 


A5R101 


0664*2231 


3 




RESISTOR 22K lot .256 RC TC*«400/»B00 


0II2I 


CB223I 


• jRtoJ 


0680.1041 


t 




REsIstOR IOOK lot .256 RC TC6.400/KSOO 


0II2I 


CBlOOl 


I3RI03 


0664*1041 


t 




RESISTOR lOOK lOV elSR PC TCo*90O/9B00 


01121 


CBlOOl 


ASRI09 


0664*2231 


3 




RESISTOR 22K lox *25M PC TC«*O00/»800 


01121 


CB223I 


• JRIOS 


0684.3641 


5 




RESISTOR S60K tot .256 RC TC6.800/4900 


01121 


CB9641 


•SRIOft 


0664*1001 


1 




RESISTOR lOOK lOV .SSh PC rco»400/o600 


01121 


CBtOOt 


•SRI07 


0660*1041 


t 




RESISTOR leOR let .256 fC tC*.400/*8oO 
RESISTOR loOK let .256 RC TCk.OOO/kSOO 


01121 


CBlOOl 


»1R|0» 


0660*1041 


1 




01121 


CB|04| 


AJR109 


0664*1001 


I 




RESISTOR lOOK |0V .ESN PC TC«*O00Po600 


01121 


CBlOOl 


*>Rll« 


0696*3279 


0 




RESISTOR 0«99K |V •I25N P TCso^*l9D 


20506 


C4*l/B*7o*499t*P 


RJRII2 


0684.1041 


1 




resistor tOOK lot .256 RC TC«.900/*800 


01121 


CBlOOl 


• S8> 


3101.1312 


6 


1 


SKlrCH.sLlOE sRBt Rs 


28480 


S10I-I3I2 


*SUl 


1626*0043 


4 




IC OP ANP OP T0*99 


01928 


CA1077 




1620*0223 


0 


4 


tc OP AMP QP T0*99 


oom 


NLM301AO 




1626*0003 


4 




IC OP AMP OP 70*99 


0I92B 


CASOTT 




I824-0223 


0 




IC OP AMP GP 70*59 


0471 3 


MUM30IAG 




I820-1418 


7 


1 


IC OCDR 77L 1.8 BC0*70*0EC 0*TO*tO*UNE 


01295 


8NT4LB42N 


• 1U8 


1820-IST4 


6 


1 


IC PP 77t L8 Jmn PUbSE CtEAR PUAU 


01295 


SNT4LBT3AN 




1620*0590 


6 


t 


tc RR TH 1. 2.K M/S RUkBE RRESET/CLE4R 


27014 


BMT4LT2M 




1620*1197 


9 


1 


IC CATE TU. IS NAnO euAO 2«I6P 


01295 


BN74U800N 




1620*1200 


9 


3 


IC CATE 77t ts NANO DUAt 0*1NP 


912*5 


BNTOLBION 




1620*1149 


6 


1 


IC GATE TTL US NOR QUAD 2*1NP 


01295 


BN70tS02N 


RIUII 


1620*1202 


7 




IC gate TTL LS nano TPL 3>INP 


01295 


BN70L810N 


RJUiS 


1620*1200 


9 




IC GA7E T7L L8 NANO OUAt 0*1NP 


01299 


BN70L820N 


ASUtO 


1820*1200 


9 




to gate TTL LS NANO OuAL O.lNp 


01295 


B^TOUslOO 


RlUiS 


1626*0003 


4 




IC OP AMP GP 70*99 


0I92S 


CA307T 


AO 


03560*66500 


0 


1 


SoArO AgoEMBLV.DETECTOR 


2SO60 


01580-66904 




oieo-0210 


6 




CApAClTOR'RlB 3.3 uR*»20I ISvOC T» 


5928* 


t50D315t00I5A2 




0160*0210 


6 




CAPACtTOR-RKO 3.3UR»-20t I5V0C TA 


59289 


150D335t0015A2 




OlSo.4463 


0 




CAPACITOR.PKO .'OIUP ♦S9*20V lOOVDC CER 


28480 


0150.04*3 




0150*0091 


0 




CAPACiTOR-RtO .OtUR *80.208 lOOVOC CER 


26460 


0150*0091 


AqCS 


0150*0093 


0 




CAPACXTOR.PXO ,01UP ♦60*20S tOOVDC CtR 


28460 


0I50-0091 



6-8 



See introduction to this section for ordering information 
^Indicates factory selected value 


















Replaceable Parts 



Replaceable Parts 



Reference 

Designation 










HP Part 
Number 



OiSO'OOOl 

01S0>0O4J 

0tS0*004} 

(MBO-1T3S 

01<>C>0I6> 

oiSo*oo«) 

OtflO*OtS9 

0|So«009) 

Oieo«0!97 

OSftO«Ot5) 

oi9o*ooeo 

OS60«OT65 

oiso«ooe<i 

0150*0089 

0tbO*0703 

0180*2209 

0150*0089 

0190*0069 

0160*0763 

0l60*220o 

0190*0069 

0190*0064 

0160*0763 

0160*2209 

0160*3090 

0160*0210 

0160*2960 

0180*0106 

Ol8o-0|97 

0l60*2b09 

0160*2609 

0190*0093 

0160*2200 

0190*0022 

0150*0093 

0190*0093 

0190*0093 

0190*0093 

0180-0291 

oieo*o 2 oi 

0180*0210 

0160*2609 

0160*2204 

0190*0022 

0180*1743 

0190*0093 

0190*0093 

0160*2609 

0160*2609 

0160*2960 

0160*0763 

0190*0004 

0160*2960 

0160*0194 

0160*0194 

0160*0197 

0140*0196 

0160*2960 

0180*0197 

0180*1746 

0180*1746 

0180*0197 

0160*0228 

0180*0197 

0180*1746 

0180*1746 

0180*1746 

0180*0197 

0180*0228 

1901*0090 

1901*0040 

1901*0040 

1901*0040 

1901*0040 




Table 6-3. Replaceable Parts (Cont'd). 



Description 



CAP«CtTOA*r>D .OtUF lOOVOC CEP 

c<PACtTop>r>c .oiuP laovoc cep 

CAPACITOR.PXO .OIUF .eo>20t IftOVDC CEP 

CAPaCETOP'PXO .22UF**IOt tSVDC TA 
CAPACnOR.PXO 620PF ».M JDPVCC MJCA 

CAPACETOP.FXO .otUF «»l).20> lOOVDC CEP 
CAPACITOP>FXb 30V0PF A-EI 3OOV0C "tCA 
CAPACtTOP.FXO ,0IUF AB0.2AX loOVDC CEP 
CAPaCITOP»FXO 2.2uF«»I« 3 20VDC TA 
CAPACITOP.PXO loUOPF »-|0l 200VBC POLTC 

CAPACITOR.FXO .tUF «ao.20X lOOVDC CEP 
CAPACIT0R»PXB $PF «-iOX SOOVBC MICA 
CAPACITOR.FXD lOPPF >>5X 30OVDC MICA 
Capacitop-fxo ,juf ‘ 80 - 20 X lopvec CEP 
CAPACITOR.FXO ,JUF t«0-20X ICPVOC CEP 

CAPACITOR.FXO «PF ..|OX 3PDV0C MKA 
CAPACITOR.FXO lOOPF t.SX SPOVOC MICA 
CAPACITOP-FXO ,1UF ♦eo-2CX lOOVDC CEP 
CAPACITOR.FXO ,IUF ♦«0.20X lOOVDC CEP 
CAPACITOR.FXO 3PF ..|OX iOOVOC MICA 

CAPACITOR.FXO |O0PF .-sX 3 OOVOC "ICA 
CAPACITOR-FxO ,|UF ASD-20X lOOVDC CEP 
CAPACITOR.FXO ,|UF .eo.COX lOOVDC CEP 
CAPACITOR.FXO SPF t-IOX 5O0VOC MICA 
CAPACITOR-FXO lOOPF ».51 300VOC «ICA 

CAFaCITOR.FXO .lur f-IOX ioovoc ct" 
CAPACITOR.FXO 3.5UF«.20I 15VDC TA 
CAPACITOR.FXO .OSuF *.201 lOOVDC CER 
CAPACITOR.FXO 00UF*.20X OVOC TA 
CAPACITOR.FXO 2.2UF..|oX 20VOC TA 

CAPACITOR.FXO ,C2UF *80.201 20VDC CER 
CAPACITOR.FXO ,o 2UF *60.20X 25V0C CER 
CAPACITOR.FXO .OIUF *80.20X IOOVOC CER 
CAPACITOR.FXO lOOPF *.SX 300VOC "ICA 
CAPACITOR.FXO 3.3PP *>I0X XOOVDC T1 DIOX 

CAFACITOR.FXO .OIUF *80.20X IOOVOC CER 
CAPACITOR.FXO .OIUF *00.20X IOOVOC CER 
CAPACITOR.FXO ,0tUF *00.20X IOOVOC CER 
CAPACITOR'PXO .OIUP *00.20X lOOVDC CER 
CAPACITOR.FXO |UF**lo> 3SVDC TA 

CAPACITOR.FXO 1UF..IOI 3SV0C TA 
CAPACITOR.FXO 3.XUF*-20X ISVOC TA 
CAPACITOR.FXO .02UF *eO-20X 2SVDC CER 
CAPACITOR.FXO lOOPF *-5X 300V0C MICA 
CAFACITOR.FXO 3.3PF *.|0X 300V0C Tt OIOX 

CAPACITOR-FXO .IUF*.10X SfVOC TA 
CAPACITOR.FXO .olOF .00.20X IOOVOC CER 
CAPACITOR-FXO .OIUF *eo-20X lOOVDC CER 
CAPACITOR.FXO .02UP *80.201 2SV0C CER 
CAPACITOR.FXO ,02UF *80.201 2SV0C CER 

CAFAC1T0R.FX0 .OSUF *>201 IOOVOC CER 
CAPACITOR.FIO SPF *.|01 SOOVOC MKA 
CAPAC1T0R.F10 .lUF *80-201 IOOVOC CER 
CApACiTOR-PlO .OSUP *>201 lOOvOC CEr 
CAFACITOR.FXO 22O0RR *.|0» 200VDC POLYE 

CAPACITOR.FXO 228oPF *.|0l EOOVDC POLYE 
CAPACITOR.FXO OTOOPP A-tOl 200VOC POLYE 
CAPACITOR-FxO 200FF *.»( lOOvOC MICA 
CAPACITOR-FXO .OSUF *.201 lOOVDC CER 
CAPACITOR.FXO 2.2UP*-I01 20VDC T* 

CAFACITOR.FXO |SUF*.lol 2«V0C TA 
CAFACITOR.FXO ISUF*-I01 20V0C TA 
CAPACITOR.FXO 2.2UF*.|01 20VOC TA 
CAFACITOR.FXO 22UF*-I0t ISVOC Ta 
CAFACITOR.FXO 2.2UF*.|01 ROVOC TA 

CAPACITOR.FXO tsUr*.|0S 20V0C TA 
CAPACItOr.FxO l5uP*.tOX 20V0C tA 
CARACITOR-FXD tSUF**IPt 2OV0C TA 
CAPACITOR.FXO 2.2UF*.|01 20V0C TA 
CAPACITOR-FxO 22UF*-I0X ISVOC TA 

OiaOE.SNirCMINE 30V SOHA 280 D0.3S 
DIOOE-aRITCMIAlC JOV SONa 2N8 00-SS 
OlODE-ORITCHINO 30V SOMA 2N8 00-SS 

oiooe.SNircHiNG sov soma 2ns do.ss 
DIOOE-SRirCHINC Sov Soma 2N8 00 -SS 



See introduction to this section for ordering information 
*Indicates factory selected value 



Mfr Part Number 











9190-8093 

6190*0093 

0190*0093 

150D224X9035A2 

0160*0163 

0190*0093 

PMI97102003069VICR 

0190*0093 

150D22SI9020&2 

0160*0193 

0)90*0064 

0)60*0763 

0160*2204 

0190*0064 

0190*0084 

0160*0761 

0160*2204 

0190*0084 

0190*0084 

0160*0763 

0160*2204 

0190*0084 

0190*0084 

0160*0763 

0160-2204 

0160*3094 

190D339I0019A2 

0160*2960 

190D606X0006B2 

190022949020*2 

0160*2609 

0160*2605 

0190*0093 

0)60*2204 

0190*0022 

0190*0093 

0190*0093 

0150*0093 

0190*0093 

190010949039*2 

190D105X603SA2 

1500339X0019*2 

0160*2609 

0160*2204 

0190*0022 

|900I04X9o39a2 

0190*0093 

0190*0091 

0160*2609 

0160*2609 

0160-2960 

0160*0765 

0190*0084 

0160*2960 

0160*0194 

0160*0154 

0160*0197 

DMtSF2OlJD500NVlCR 

0160*2960 

19002254902082 

l9eOl9649o20B2 

I900196X9020B2 

190022549020*2 

IS0O22649015B2 

190022519020*2 

|90O19649o20B2 

I90O156X9020B2 

1900196X402062 

1900229X9020*2 

1900226X901962 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 



























Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1901*0040 


1 




0100E.8NITCHXNC 30V 50HA 2N6 00-35 


2S46Q 


1*01-0000 




1901*0040 


1 




D100C*donCHlNC 30V SONA 2N6 00*35 


2S4S0 


1901*0000 


H 1 ! k 


1901*0040 


1 




OlOOC.aHJTCHING 10* S0M4 2N0 00.15 


2S4B0 


1*01.00*0 




1901*0040 


1 




OlOOE.SNITCrtlhC loV 50Mi 2NS 00.15 


2S4S0 


1*01-00*0 




1901*0040 


1 




0100e*8NXTCH]NG 30V 50MA 248 00*35 


2S4S0 


1901*0040 




1901*0040 


1 




0|OOE*8N|TCHIN6 30V So^A 2^6 00*35 


2S4S0 


1*01.00*0 




1901*0179 


7 




OIODE'SNITCHINC tSV 50M1 750PS 0Q.7 


2S4S0 


l*0l«CI7* 




HOI.OIJR 


7 




OIOOE.axiTCHINO 15V 5*"* 750RS 00.7 


2S4S0 


1*01*017* 




1901*0179 


7 




OIODE.OUTCnlNC 15V 50M« T50R5 00>7 


2S4S0 


1901*0179 




1901*0179 


7 




OlOOE.SKtTCNlNG 15V SOM4 7S0RS 00.7 


264S0 


1*01.017* 


AoCRiT 


190U0S79 


7 




OIOOE.3NITCHING 15V 5pM4 750R8 00.7 


2S4S0 


1*01-017* 


<aCRl6 


1901*0179 


7 




OIOOE-SnXTCHINC 15V soma 750PS 00*7 


2S460 


t*ot-ei7* 


4bCRt9 


IR01»0I7« 


7 




OIOOE.3H1TCHING |5V 50H4 750PS 00.7 


26060 


1901*0179 


44CR?1 


1901*0179 


T 




DZ00E*SM|TCmING 15V SOMA 750P8 00*7 


26460 


1901*0179 


t«CR22 


1901.0040 


1 




OXOOE*8N1TCNINO 3qV SomA 2N6 00*35 


26460 


1901*0000 


40CR^J 


IROI-OOOO 


1 




DX00e*SNITCH|NC 3pV SOMA 2N8 00*35 


26460 


1*01-00*0 


4bCR?4 


1901*0040 


1 




OJOOE*6K>XTCH|NC SOV SOMA 2N6 O0*3S 


26460 


1*01-0000 


4oCR?S 


1901*0040 


1 




0100E*3NITCH14G 30V SOMA 2NS 00*35 


26460 


1901*0040 


AaC4^b 


1901*0040 


1 




DX00E*6MITCH14C SOV SOMA 246 00*35 


26460 


1901*0040 


AoCR^r 


1901*0040 


1 




OIOOE*6n]TCh146 30V Soma 246 00*35 


26460 


1901*0040 


4aCR28 


1901.0040 


1 




OXODE*8NITCHINO 3oV SOMA 246 00*35 


26460 


1901*0040 


44CR29 


1902. 3I2B 


0 




DIOOE'ZNR 7.12V S3 00.15 PPV.44 


26460 


1902*3126 


ioCRJt 


1901.0347 


1 


2 


DXOOe-SCHOTTMY 6V 


26460 


1*01.03*7 


40CRS8 


1901*0347 


1 




OXCOE^dCROTTMY 6V 


26460 


1901*0147 


AOLl 


9100*3261 


a 


1 


IN0UCT0RR7-CM*»tL0 ««*UM 53 .80 0"200 


26460 


9100*3261 


40L2 


9100*0541 


7 


4 


X40UCTORRP*CH*mlO 2S0UM lOX •250X.SL0 


26460 


9100*054} 


44U 




1 


to 


I4DUCTORRP*CH.MlO 220UH S3 •166DX»3a5LG 


26460 


9140*0129 


AOLO 


«|RO>Oi29 


1 




INOUCTORRR.CH.MLO 220UH S3 .lk»DX.135LG 


26460 


9140*0129 


40LS 


9140*0129 


1 




|N0UCT0RRF*CH.4LD 220UM 5X •166DI,365UG 


26460 


9140*0129 


Aotb 


9100*0541 


7 




INDUCTORRP*CH*HlD 2S0UH iox •asox.sto 


26460 


9100*0501 


Aol.7 


RIRR-OIRR 


1 




IN0UCT0RRP.CH.ML0 220UH SX .166DX.3a5L6 


26460 


9140*0129 


tOLt 


Rjao-OlZ® 


1 




INOUCTORRF.CH.MLD 220UH S3 .IkkOX.lSSLC 


26060 


*1*0-012* 


A0l9 


9140*0129 


1 




INDUCTORRF.CH.HLO 220UM S3 .16601. 13SL0 


26460 


9140*0129 


A4L11 


4|I0»0I2« 


1 




INDUCTORRF.CH.MLD 220UH S3 .166DX.18SLC 


26460 


9140*0129 


AOOl 


isSR'Oon 


7 




TRAN8X6T0R NPN SE POaSOOMN FTa200MHZ 


20460 


1654*0071 


A0Q2 


tB$«>0OTl 


7 




transistor NPN SE P04360MN PTs200MMZ 


26460 


IS50-0071 


AOOi 


1654*0071 


7 




transistor NPN St POmSOOHM FTm260HhZ 


26460 


1654*0071 


AOOO 


ia55*0010 


2 




TRANSISTOR PNP Sf- T0*I8 P0 bS60MN 


26460 


1853-0010 


A4QS 


1054*0071 


7 




transistor NPN fli P0«300 Mn PT«2004MZ 


26460 


1654*0071 


ReBk 


isss.ooto 


2 




transistor PNP 81 T0*t8 POaSOOMN 


26460 


1853-0010 


ioor 


1054*0071 


7 




transistor NPN 81 POsSOOMN PTsZOOMHZ 


26060 


1654.0071 


A4O8 


1054*0071 


7 




transistor NPN 8X PO«300MH fT*2D0MHZ 


26460 


ISSO-OOTl 


AOQO 


l»Sa-oo7l 


7 




transistor NPN St PO«3C0 Mn FT«200MHZ 


26460 


1654*0071 


Aacit 


1854*0071 


7 




transistor NPN SX P043S0HM Pt«200MHZ 


28460 


1650*0071 


knOi; 


issi.oort 


7 




transistor NPN 81 P0»300Mn FT«20eMHZ 


26460 


1654*0071 


loaij 


1854*0071 


7 




transistor NPN SX PO^SOOMR FTa200MHZ 


26060 


1654*0071 


AoOU 


1854.0071 


7 




transistor NPN 81 POMlOOH* FTaZOOMHZ 


26460 


1654*0071 


AOOIS 


1854*0071 


7 




transistor NPN St PObSOOMN FT*200MHZ 


26460 


. 1654*0071 


AOQtb 


ies}>ooi<) 


2 




transistor PNP St TO*te PDmSSOMn 


26460 


1B53-OOIO 


AORl 


2100*3350 


5 


1 


RESISTOR.TRHR 200 t»3 C SlOE.ADj t.TRN 


26460 


2100-3350 


A«R2 


2100*3349 


2 


1 


RESXSTOR.TRHR 100 tox C SiOE.AOJ i*trn 


26060 


2100*3349 


AbRI 


2100*3352 


7 




PESISTOR.TRHR tk tox C 810E.ADJ l>TRN 


26460 


2100*3352 


AfiRo 


2100-JS82 


7 




RE618T0R*TRMR u tax C 8XDE*ADJ 1*TRN 


2S0B0 


2100-5152 


AORS 


2100*3353 


6 


2 


RE81ST0R*TRHR 20K |0X C S1DE*A0J i*TRN 


12**7 


33a9X*T49»203 


*0Rk 


2100*3351 


6 


1 


REStSTOR.TRMR 5oO IOX C 8tOE*AOJ 1*TRN 


26460 


2100-3351 


A9R7 


2100*3273 


1 




RESISTOR.TRHR 2K tOt C SIDE'ADJ I'lRN 


2S0S0 


2100*3271 


A«R6 


2100*3273 


1 




RESISTOR.TRHR 2K tOX C S10E*A0J t*TRN 


26460 


2100*3273 


A4R9 


2100*3354 


9 




ReStSTOR*TAMR SOK |9X C 8IDE*A0J 1»TRN 


26060 


2100*3354 


aqrio 


2100.1154 


9 




RESISTOR.TRHR 5gK 103 C SIDE.ADJ I.TRN 


26060 


2100*3554 




2100.1271 


t 




RESISTOR.TRHR 23 10* C 81DE.AD2 t.TRN 


ZSOSo 


2100-32T3 




0757.044* 


0 




resistor 20K 13 .12SN F TC<0«.100 


24509 


C4*i/e*T0*2002*P 




0757.044* 


6 




RESISTOR 203 13 .I2SN F TC*OT>100 


24549 


CO-i/s-To-2002-F 




0757.027* 


5 




RESISTOR 1.213 13 ,|25M F TCaOA.lOO 


20509 


CO.t/S-To-1213-F 




0757*0438 


1 




RESISTOR 5,113 13 .I25H F TC»0».|00 


24549 


c*-i/e-To-5iii-r 


• aXtk 


0090.34149 


6 




RESISTOR 26«7K tt •125«| F TC*Of*190 


24549 


C0*t/6*T4*2672*F 


A4RIT 


0098*4436 


5 




RESISTOR 2,6K |X *1254 F TCvO^^lOO 


24549 


C4*U6*T0*26Ol*F 


A4RI8* 


0757*0262 


5 




RESISTOR 221 13 ,12SH F TCaOt-lOO 


20549 


C4.|/6*T0*221R*F 


‘rOjr 


0604. toil 


9 




RESISTOR |Q3 103 .2SN FC TC>.4«0FTT00 


01121 


CSI031 


AQR28 


0064*1031 


9 




resistor 103 163 .2SM FC TC«.400/«TOO 


01121 


CBieii 


AaR2|* 


0096*3443 


0 




RESISTOR 287 It .taSN F TC»OflOO 


24549 


C0»|/6*T0»207R*r 


taRiZ 


0757*0260 


3 




RESISTOR IK IX .125N F TCbO^*100 


24509 


C4*t/a*TO*100l*F 


A4R2S 


0757*0469 


0 




RESISTOR 150K %% »t2$M F TC»0^*100 


24549 


C4.}/e.TO*t503*P 


IRRZR 


0757.040* 


0 




resistor ISOH 13 .I25h F TCp0».106 


20549 


C4*UB.TO*t$03*F 


AQR2f 


0757*0260 


3 


1 


RESISTOR 13 13 ,125H F TC.Oa.1UO 


24509 


C4*|/6*TO*lOOI*P 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




07S7*0AA9 


6 




RE818T0R 20R IX •USM f TCAD4»t00 


24946 


CO*|/8*TO*2002*P 


RoRiT 


0797-0449 


6 




RESISTOR 208 tX .USR f TC>Ot*100 


24346 


C4.|/0>T0.2002.E 


AOR26 


0664*S331 


6 




RESISTOR 33A lot .2S« EC TCa>R0S/aB00 


Ollll 


CS333I 


R«R}R 


0664«1031 


9 




RESISTOR tOK tos ,2%» Ec TCa>R0S/»700 


0II21 


CB1051 


R4R31 


0660.I93I 


9 




RESISTOR l«K lot .2311 Et TCa>R00/*7O0 


0II2I 


CB103I 




0A84«SI3| 


6 




RESISTOR 33A lo» .2S» EC TCRpROSEaBOO 


»II2I 


CB3S3I 


AoRn 


06«4«t03l 


9 




RESISTOR lOK lot .2311 Ec TCspROS/aTOO 


0II2I 


CBI03) 


A«R)a 


06eA«l03t 


9 




RESISTOR lOA 101 .23*1 EC TCRpRC0/»700 


»tl2l 


CBloIl 


AORH 


09eA.3S31 


6 




RESISTOR 338 tOX •29w PC TCi-OOOP^SOO 


01121 


083331 


««R)6 


0«»R.JS3I 


6 




RESISTOR 33K 101 .23* EC TCR>R00/tSC0 


01121 


CBjSSt 


AaRST 


0«RA«|83t 


7 




RESISTOR ISA 101 .2311 EC TCa.OOOEaSOO 


01121 


CBtSSl 




0084*1531 


4 




RESIOTOR I3K 101 .23» Ec TCcROOEaSOO 


Olllt 


CBI33I 


AAR39 


0797*0926 


9 




RE8I8T0R 1,3K IX •USN f TC>Oe*100 


24346 


CO*|PS*TO*110I*P 


A«R«} 


0797*0394 


0 




RESISTOR 9U1 IX ,1294 f TC»0»*100 


20906 


CO*t/a*TO*9lRI*P 


AoRA? 


0797*0401 


0 




RESISTOR too 11 .125W E TC>0*-I00 


24546 


CO*1/B*TO*I01-P 


>aR09 


0096.3488 


3 




RESISTOR 442 Is «|29R P TC«Oe*IOO 


B9 ! ' m 


C0.|/8.T0*022R*P 


aoRoo 


0797-0001 


0 




RESISTOR too IX ,1256 P TCBOt*IOO 




CO*|P8*T0*10l-P 


A«RAS 


0757-0401 


0 




RESISTOR too lx ,I2SN F TCaOp-IOO 




C4.1E0.T0.I01-E 




0098*4463 


0 




RESISTOR tS.TK |1 .I23R E TCaOapIOO 


B 


CR>|/e.T0.1S72>E 


AORAT 


0797.0469 


6 


11 


RESISTOR lOOK IX .123* E TC>O«-IO0 


Hill 


CO*W6*TO*1003*P 


AQRAe 


0696*4483 


0 




RESISTOR IS. 7k II .I23m E tCaoa-100 


24906 


CO.j/B*TO-t872*P 


AftRAA 


0684*9641 


9 




RESISTOR 5608 loX ,25M PC TC«*800/^900 


01121 


CBS64I 


AoRSl 


0084-1931 


4 




resistor |3K IOX .23n EC tCa-ROOEaBOO 


01121 


CB|33l 


1«RS2 


0083*2225 


3 


3 


RESISTOR 2.2K 3X .23n EC TCp>AO0/»700 


01121 


CB2229 


AARS3 


0684*1031 


9 




RESISTOR tOK toX .23M Ec TCa-ROOEaTOO 


0II2I 


CBIOSI 


aarsa 


0084*4731 


2 




RESISTOR 47K SOX •25» Pc TC*-000/o800 


0II2I 


CB4731 


A«R3S 


0084*1031 


9 




RESISTOR tOK lOX .23N EC TCa-000/*700 


01121 


CBI03I 


>«IIS6 


0098*4434 


1 


1 


RESISTOR 2,32k iX ,I25M P TC40o*100 


24946 


CO*|/8*TO*2i2t*P 


•aR57 


0797*0346 


2 




RESISTOR to Ik «t29N P TC*04*100 


24946 


CO*t/8*TO*10R0*P 


Aepse 


0797-0280 


3 




resistor IK IX .I23r E TC«OflOO 


24946 


CO.|/e*T0*1001*P 


A0RS9 


0797*0273 


0 


9 


RESISTOR 3, OIK IX *1258 P TC«09»100 


BV!' V 


co.i/a*To*soii*p 


A0R62* 


0096*4488 


9 


0 


RESISTOR 20.7K IX ,125N P TCe09*100 




C4.|/S.T0-2672.r 


AURA3 


07S7-027S 


4 




RESISTOR S.OIK |X ,125N P TCo0»*100 


ByT"^~!B 


Ca.l/S.T0.30I1«E 


A0R60* 


0096*0486 


5 




RESISTOR 26,7k iX ,t25it P TCAOt*lOO 


B?tT^B 


C4.I/6.T0.2672.E 


AaR6S* 


0098*4488 


5 




RESISTOR 26. 7K ix .1231* E TCAOflOO 


El i i M 


CO.l/a*T0*2672*P 


A 4 R 66 


0797*0273 


4 




RESISTOR 3. OIK IX .123*1 E TCaot-100 


24346 


C4-I/B.T0.30II.E 


AeR67* 


0698*3209 


0 


A 


RESISTOR 20.5K IX ,125W P TCa0o*100 


24906 


CO.l/8*T0*2092*P 


A4R66 


0696*3279 


0 




resistor A.RRK IX .I23» E TCkOi-100 


20900 


C4*W6*T0*499t*r 




0757-0273 


4 




RESISTOR S.OIK 11 .I2SH E TCa0«-100 


24346 


C«>1/B*T0.301I-E 




0698*0482 


9 


1 


RESISTOR 17. RK |1 .12311 E TCaAt-IOO 


03SS0 


PHE99*t/B*t0*l742*2 


AoR72 


06 RR. 3 SS 8 


6 




RESISTOR 6.02K |1 .123*1 F TOot.lOO 


24906 


CS.I/S.T6.402I.E 


AAR7S 


0098*3497 


4 




RESISTOR 6.0RK il .123* E TC«OT-IOO 


20906 


co-i/a.TO*6ooa*p 


*«R7ll 


0757*0430 


S 




RESISTOR 2,21K IX ,125N P TCa09*100 


20906 


CO*t/6*TO*22lt*P 


A«R7S 


0098*3228 


9 




RESISTOR ul.tK 11 .I23N E TC>ST>t06 


28480 


0698*3228 


AaR7A 


0oR8*3916 


6 


6 


RESISTOR 6,34K IX «I29R P TCoOO-lOO 


24906 


CO*|/e*TO*634t*P 


»«R77 


0757*0034 


9 


2 


RESISTOR 3.63k |1 .I23K E TCASfUO 


20906 


Ca.|/B.T0.36SI.E 


<iii)7a 


0797*0009 


6 




RESISTOR 20K IX .USK P TC«0^*tOO 


24346 


U*l/6*TO*2002*P 


AAR79 


0083*1515 


2 


2 


RESISTOR 150 9X *25»» PC TCb-000/^600 


0112! 


CB1919 


aiiRSt 


0683*1519 


2 




RESISTOR I3S 51 .23K EC TCa>S60/66SO 


01121 


CBI5I5 


AAR62 


0757*0042 


9 




RESISTOR tOK 11 .|23 m f TCxOftOO 


24906 


CO*l/e*T0*1002*P 


tORSl* 


0698*4403 


4 


1 


RESISTOR 102 tX •l29« P TC^Op-lOO 


24346 


C4-t/a.T0*l02R>E 


AaR$4 


oteR.3}]t 


6 




RESISTOR 33K 101 .23N EC TCa.AOS/tSOO 


0II2I 


CB3331 


A0R6S 


06BR-3J3I 


6 




RESISTOR 33K lot .231 EC TCa.«00/ABOO 


01I2I 


CB331I 




0797*0069 


6 




RESISTOR tOOK IX ,t25N P TC404*100 


24906 


Ci-l/8-T0*IO08*P 


AqR67 


0797*0427 


0 




RESISTOR 1.3K IX .123* E TCaOoIOO 


20906 


CO*i/e*T0*1901*P 


AqRes 


06R».3357 


7 


2 


RESISTOR S06 11 .|2SN E TCaOT'IOO 


24906 


CQ*l/6*T0*a06R*P 


A4R89 


0797*0065 


6 




RESISTOR tool It .I23N E TCaO*-I6S 


20906 


C4.I/8.T0.100S.E 




0797-0049 


6 




RESISTOR 20K 11 .12311 E TCaST-IOO 


20906 


C4.I/B.T0.2D02.E 


• «R42 


0080*3331 


6 




RESISTOR 3)K 101 .23*1 EC TCA>ttDO/*BOO 


01121 


CB13S1 


*«R»5 


0080*3331 


6 




RESISTOR 33K tOl .231* EC TCa«AOO/aSOO 


01121 


CB1331 


»«RR* 


»6AR«RTR| 


4 




RESISTOR «70k 101 .23k EC TCa»SOO/*ROO 


01121 


CB4T4I 


• oRRS 


0ABR»r7RI 


4 




RESISTOR A70K lot .23K EC TCa>S0»Ei«OO 


0II2I 


CBOTQI 


ARRRA 


0680*1001 


1 




RESISTOR I06K 101 ,23h EC TCa>RO»/»SOS 


01121 


CB104I 


»«R»7 


0084*3331 


6 




RESISTOR 331 lot .23H EC TC6.400/»S06 


01121 


CB3331 


Al|R98 


0757*0002 


9 




RESISTOR 101 11 .123k E TCiOT.lOO 


24906 


CO*|P8*TO*1002*P 


A 4 R 99 


0757*0002 


9 




RESISTOR 101 It ,|23K E TC60..I06 




CO*tPe*TO*l002-P 


AARIOl 


0797-0042 


9 




RESISTOR lOK tX ,129N P TC«0»*100 




C4.I/B.T0.I002.E 


RRRIOZ 


0698*4075 


0 


1 


RESISTOR 9.761 11 .I23K E TC«0».100 


BTTtTB 


PMt5S.|/S.T0>976t«E 


AaRlol* 


0698*0042 


t 


1 


RESISTOR 4.42K IX «125K P TC40^*100 




C0*l/8*T0*442t*P 


ARRIOR* 


0«Re>RRR6 


9 


1 


RESISTOR 976 IX ,125W P TCoO«*IOO 


Eiki9 


CO*t/8*TO*976R*P 


ARRIOSr 


acR«.RR|9 


2 


1 


RESISTOR 210 11 .123k f TckOA-lOO 


24940 


C4.|/e.T0-210R.p 


ARR|06 


0757*0001 


0 




RESISTOR 100 11 .I23K E TCiOflOO 


24946 


C«-I/S.T0>I01>E 


ARRI07 


0757*0065 


6 




RESISTOR t06K |x ,I25M P TCo0«*160 


20906 


C4*IP8*TO*1001*P 


ARRISS 


0098*4035 


2 




RESISTOR 2,49K |X ,125H P TCe09*l0» 


20900 


C4.|/B>TB«24*I.E 


ArR|0*» 


0096*0029 


4 


1 


RESISTOR I.S7K ix .I23k E TC>Ot>IOO 


24946 


C4.I/S.T0.I07I.E 





See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant'd). 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


*aR)tl 


0646*S?79 


0 




REOtSTOR 4.99K ti »l29ll P TC^Ot-lOO 


20946 


C0-I/6-T0-0991-F 


ISRIU 


oaaa*224i 


s 


t 


RCOtSTOR 220R 101 »25 m PC TC4*600/6900 


SItZl 


cszzsi 


laRllS 


07Sr*046S 


6 




REStdTOA lOOR IS «125N P' TC909-IOO 


24806 


CO-1/6-T0-100S-F 


taRII« 


07ST*0446 


3 




RtStSTOR tSK It ,tZSN f TC*»«-100 


ZSSS6 


CS.|/S.1S.|S0Z.P 


AaRltS 


0787-0427 


0 




RCStSTOR I.SK It .IZSM A TC«0*>tA0 


20946 


CO-I/6-T0-I9O1-F 


aaRtta 


0757-0R07 


6 




RESISTOR ZOO It .IZ5R f ?C«S«>IOS 


»“S»6 


CO-I76-T0-201-F 


tsRttr 


o»aa.isst 


4 




RESISTOR iSK 1st .ZSM rc TC»aS0/»SSS 


OIIZI 


CStSSI 


itRiia 


0«64*t0)l 


9 




RESISTOR ISA ISt .ZSw fC TCR>SSO/ATse 


SIIZI 


CSlDSt 


A4R119 


0604-334t 


6 


1 


RESISTOR ]JSK 1st .ZSH ft rCR«eos/tSOS 


SIIZI 


CS31SI 


laRIZO 


ObSA.ATZt 


0 




RESISTOR s.TK 1st .z$N rc TC*>sos/»ros 


OIIZI 


cBsrzt 


A4RI31 


069B.S499 


6 




RESISTOR SS.ZR It .IZSM f rcR«t»ISS 


ZSSS6 


rs.i/e.Ts.sszz.p 


«4RIZ2« 


0»*B.«S4* 


1 


2 


RESISTOR 6s, *A It .IZSM f TCro*>ISS 


20906 


CA.I/S.TS.SOfeZ.P 


1«R1»B 


0690-4513 


7 


1 


RESISTOR ST.SK it .IZSM P TCaOT'ISS 


OSSBS 


PMI55-l/0.T0.»T6Z-P 


taRiZl 


0k»B-«55* 


7 


1 


RESISTOR SSZX It .IZSM P TOOP'tSS 


ZSoSs 


0696-4939 


A0R12M 


0757-094? 


9 




RE818T0R lOK IS ,i25M P TC^Ot-lOO 


20906 


CO-l/e-TO-1002-F 


taRizS 


0797-0260 


3 




RESISTOR Iff IS .I28n 4 TC«0— 100 


20906 


Ce-i/a-TO-tOOl-F 


•cRlZR 


0757*0409 


6 




RESiSTOR ZSK It .IZSM P TCRS..I0S 


20946 


CS.I/S.TO.ZOOZ.P 


tORIZ’ 


0787-0449 


6 




RESISTOR ZSK It ,12 Sh P TC«S.-ISS 


20946 


cs.i/e.To-zosz.P 


««RIZ8 


0787-0260 


5 




RESISTOR IK It .IZSM P TCrOP'ISO 


ZSSSt 


CS.I/S.TO-IOOI-P 


*<|RIZ« 


o7S7-ozeo 


3 




RESISTOR IK It .IZSM P TCRSflSS 


20906 


C4-1/6.T0-UOI-P 


AORtSO 


0696-3499 


6 




RESISTOR sO.Zk It .IZSM P TCrOp«IS0 


20906 


C0-t/6-T0-AO22-r 


AttRlSl 


0690-3499 


6 




RC818T0R «0«2K tS mIZSK F TC*Ot-100 


20506 


C4-I/6-T0-4022-F 


ItRIlZ 


06*S«447S 


6 


a 


RESISTOR S.SSK It .IZSM P TCR«*»ISS 


20906 


CO-U6-TO-S061-F 


•ORISZ 


0787-0488 


7 




RESISTOR St.lR It .IZSM P TC«0*.|SS 


24906 


CS.I/B.TO.SIIZ.P 


A«R1)0 


0696-3279 


0 




RE616T0R 4.99K |S »t25N P TCsOt-lOO 


20506 


C4-I/6-T0-4991-F 


>4RtlS 


0787-0SI7 


7 


1 


RESISTOR I.ISK It .IZSM P TC«o*.|SS 


24906 


Ca-|/6-T0-t331-P 


AaRllb 


0696-3260 


3 


1 


RESISTOR tl.SK It ,IZSR P TC«0*>ISS 


20906 


CS.t/S.TO.tlSZ.P 


toRIlT 


0787-0260 


3 




RE6I6T0R IK IS .125N P TC*09-teO 


24906 


ca-i/e-To-iooi-r 


««Rtsa 


0787-0486 


3 




RESISTOR S.IIK It .IZSM F TCrst-ISS 


20906 


C4-1/0-TO-S111-7 


*<iRtl» 


0787-0268 


t 


1 


RESISTOR «.S9K It .IZSM F TCaSfISS 


l*»OI 


MP*CI/S-T0.»SS|.P 


A4RU0 


0696-4464 


t 




RESISTOR 19, IK |8 ,l29n F TC«9 t-100 


20906 


C4-1/6-T0-1912-P 


AftRiat 


0787-0483 


2 


2 


RESISTOR 30. IK it .IZSM P TCmOt-ISS 


20546 


CS.I/S.TS.3SIZ.P 


taRiaz 


0797-0486 


7 




RESISTOR SI. IK It .IZSM P TCaOflSS 


24946 


C0-1/6-T0-91I2-P 


toRial 


0787-0439 


4 


1 


RESISTOR k.SIK It .IZSM P TCmO*>ISS 


24946 


C0-l/a-T0-661t*P 


b«RUQ 


0696-3266 


7 


5 


RESISTOR II, 5K It .IZSM P TCMOftSO 


24946 


C4-|/a-T0-ll92-7 


•aRiaS 


0787-0436 


3 




RESISTOR S.IIK it .IZSM P TC>OP>tSS 


24946 


CS.t/S.To.Stll.P 


A4R|a6 


0664-6631 


7 




RESISTOR 66K lOX .25M FC TCb-400/«600 


01121 


CB6631 


•iiRia7 


0664-8621 


1 




RESISTOR S.kK lot .ZSM PC TCm.ROS/pTOS 


OIIZI 


CBSkZl 


A0RU6 


0*«»>4307 


7 


1 


RESISTOR 14, SK IX ataSR F TCaOt-100 


24946 


C4-1/6-T0-10J2-P 


»«Rl»» 


OTSr«oa44 


1 


t 


RESISTOR IZ.IK It .IZSM P TCROflSO 


zsss* 


cs.i/e.Ts.iziz.P 


ZsRISO 


0664-1531 


a 




RESISTOR iSK iot ,2 SN PC TCb-400/«S06 


sitzi 


csisti 


aoRTt 


0037-0080 


8 


1 


thermistor Otac IR-OHM TCb-O^BK/C-DEC 


26060 


0017.0050 


A4UI 


1626-0109 


3 


4 


IC OP AMP WB TO-99 


3S1TI 


HA2-2625-60993 


A4U2 


1626-0109 


S 




ZC OP AMP RB ro-99 


3S3TI 


HAZ.Z0ZS.S0S03 


A4US 


1626-0109 


3 




IC OP AMP we TO-99 


3S3TI 


HAZ.Z6Z5.S0S4S 


A4UQ 


1626-0109 


S 




ZC OP AMP we TO-99 


3SITI 


MAZ.ZkZS.BOSOt 


A4US 


1613-0017 


s 


1 


U061C AMPLIPIER 


260S0 


ISI3.00IT 


tOUk 


1620-0056 


9 




IC OP AMP GP TO-99 


20046 


TS« ZTO** 


A«U7 


1620-0086 


9 




IC OP AMP 6P ro-99 


20006 


TOA 2T09V 


A«U9 


1626-0043 


4 




IC OP AMP CP TO-99 


OISZB 


CA307T 


A4U9 


1626-0043 


4 




1C OP AMP OP TO-99 


0192B 


CASOTT 


AAUIO 


1626-0043 


4 




1C OP AMP GP TO-99 


01926 


CAIOTT 


>«Ull 


1626-0043 


4 




IC OP AMP GP ro-99 


01 926 


CAS07T 


A5 


03580-66505 


1 


1 


BOARD ASS€t«LY-IF FILTER 


28480 


03580- B6505 


A5»* 


03880-69515 






KITieOARD assy: IF FILTER 


28480 


0358D-S9515 




03580-69505 






REBUILT EXCHANGE ASSE^eLY 


28480 


03580-$9505 


ASCI 


0121-0426 


2 




CAPACSrOR.V TRMp-MtCA 96-360PP 179V 


72166 


TSZSIT.T 


<sez 


0121-0089 


7 


5 


CAPaCITOR-V TRMR-cER 2-6PP SSOV PC-MTG 


SZTS3 


300324 2/6PP NPO 


MCI 


41ZI.010S 


4 


5 


CAPACtrOP-V TRMR-CER 9-3SPP 260V PC-MTO 


SZ7S3 


30S3ZO *P3SPP NoSO 


tSC* 


OIZI>0«Z6 


z 




capacitor** TRMR*MICA 5s* 3S0PP irsv 


TZD6 


TSZSIT.T 


MCS 


«tZt>00S4 


7 




capacitor.* trmr.cer z*spp tse* pc.mts 


SZT03 


30S3ZS Z/SPP MPO 


«tCk 


0121-0109 


4 




CAPACirOP-V TRMR-CCR 9-35PP 2O0V PC-MTG 


92763 


30O3ZO «/3SPT moss 


*5CT 


0121-0426 


z 




CAPACITOR-V TRMR-NICA 90-360PP 178V 


72136 


TSZSIT.T 


ASC6 


0121-0099 


7 




CAPaCITOR-V TRMR-CER 2-6FF 39oV PC-MT6 


92763 


30R3Z0 ZpSPP NPB 


*5C* 


0121-0105 


S 




capacitor.* trmr.cer S.35PP ZSOV PC.MT6 


92T63 


100320 9/3SPF N650 


ASCIO 


0121-0426 


2 




CAPACITOR.* TRMR.HICA SO.SSSPF ITS* 


TZItS 


T925I7-7 


ASCII 


0121-0089 


7 




capacitor.* TRMR-tEB Z-SPp ISO* PC.MT6 


SZTkl 


300320 2/SPF NPO 


ASClZ 


oizi.oigs 


4 




CAPAClTOR-V TRMR-CER 9-35PP 290V PC-MTB 


SZTS3 


10O3Z0 9/3SPP NOSO 


ASCII 


0121-0426 


2 




CAPaCITOR-V TRMR-MICA 90-360PF |75V 


TZI36 


T92517-7 


ASCI a 


oizi>o«s« 


7 




CAPACITOR-V TRMp.cER 2-6Pr 35oV PC-MTO 


92T63 


30SSZ0 Z/BPP MPO 


ASCIS 


oizi'Oios 


4 




CAPACITOR-V trmr.cer «.35PP ZOS* PC-MTB 


szrsi 


30S3ZS OPISPP NISO 


ASCIT 


0140-0200 


0 




CAPACITOR-FXD 99OPP T-St 890VDC M|CA 


T*l»* 


DMISPtoWOlOORVICR 


Ascie 


0lk0.07AS 


2 




CAPACITOR.PKD SPP T.lot SOOVOC MICA 


26060 


0160-0763 


ASCI* 


0140-0216 


0 


5 


CAPAClTOR.PtO tkSPP t.Zt SOOVOC MICA 


7Z1I6 


dmispiiicoissmvicr 


Asezi 


0160-2960 


5 




CAPACITOR.PKD .SSUP t-ZOt ISSVOC CCR 


26460 


0160*2960 


ASCZZ 


0160-2605 


5 




CAPAC1T0r-F«D .SZuP .SS-ZSt ZSVOC cer 


26460 


0166-2609 


XKIT INCLUDES tCW A5 CiF FILTER) ASS'> 
XXEXCH^NGE KIT INCLUDES REBUILT AS (IF 


r M 


[> MATCHED 
BQARI 


CRYSTAL FOR REPLACING A2Y1 CSEE PARAGRAPH 7-25). 

0 AH) WATCHED CRYSTAL FOR REPLACING A2Y1 CSEE PARAGRA 


PH 7-25). 





See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Reference 

Designation 





HP Part 
Number 



0l«0-029l 

O160*?60S 

01tto«>0200 

0160«o76S 

otoo»o2id 

0t60*260$ 

0160*0291 

0|9o»QA93 

0|ec*290S 

0160*2960 

0190«o200 

0160*0763 

O1OU-021O 

0160*2960 

0160*2603 

0160.0291 

0130*0093 

0160*2605 

0160*2960 

0160-0200 

0160*0763 

0|U0*0216 

0160*2960 

0160*2605 

0|6o*0291 

0150*0093 

0160*2605 

0160*2960 

0100*0200 

0160-0763 

0140*0216 

0160*2960 

0160*0195 

0100*0291 

0160*0291 

0150*0093 

0150*0093 

0160*2605 

0160*2960 

0160*2605 

0160*2960 

0160*2960 

0160-2960 

0160*0061 

0100*0061 

0100*0061 

0100*0061 

1901*0040 

1901*0040 

1901*0040 

1901-0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901«0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0000 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

>901*0040 

1901*0040 




Table 6-3. Replaceable Parts (Cont'd). 



Description 



C>P/tCITOR.rilO 1UF*>I0X SSVDC T« 
CtPlClTORoPIO .OIUF »80-eoX lOOVOC CEB 
CtPACtTOB.PXO .02UP *»0-20t 2SVBC CER 
CtPtClTaR.pXO .«SUF «>2D( iOOVDC CER 
CAPtCtTOR.FXO J90PF «.$1 SOOVOC "ICA 

CAPACITOR.FXO SPF ♦•lOX SOOVOC "IC* 
CAP1CIT0R«PXD I60PF f2« JOOVBC MICA 
CAPACITOR.FXD toOOPF »-tl)X 6KVBC 
CAPAC|TOR*FXO .02UF ASO.PeX 2SVBC CER 
CAPACIT0P>FXD tUF*«IO> SSVDC 1A 

CAPACITOR.PIO ,0JUF ♦8C-20X lODVDC CER 
CAPACITOR-FXD .02UF *es>2DX 25VDC CER 
CAPACltap.rxO ,05UF t-2o» ICCVBC CER 
CAPACITOR'FXO J9CPP t-5% JPOVPC MICA 
CAPACirOR.FXD SPF ♦.|OX SPPVDC MICA 

CAPlCITOR.FXO itgPF ..2x loOVDC MICA 

caPacitor'Fip .esup t>2ox loovpc cer 

CAPACITOR.FID ,o2UF 4P0.2PX 28VDC CER 
CaPACITOR»FXD IUFA-IPX JSVPC ta 
CAPACITOR.FXP .otUF .eo.RPX IDPVPC CER 

CAPaCITOR«FXO .02UF ♦•0.2DX 25VPC CER 
CAPlCITOB.FXD ,05UF »-20X lOOVPC CER 
CAPaCITOR-FXO J90PF A-SX lOCVDC "ICA 
CAPACITOR.FXP SPF «.|DX SPPVDC MICA 
CAPACITOR'FxO UDPF *.2X SPPVPC mica 

CArACITOR'FxO ,95uP f-EOX I00*DC CEr 
CAPAC tTOR>FlO .o;UF 480.;oX 2SVPC CER 

capacitor>fxo iuF4-i«x jsvdc ta 

CAPACITOR.FXD .OIUF 4P0-20X lOPVDC CER 
CAPACItOR-FxO ,02u^ ♦BP.20X 25vPC CER 

CAPACITOR.FXP ,05UF 4.20X lOOVDC CER 
CAPACITOB-FXO J90PF ♦-5X JOOVDC MICA 
CAPACITOR'FXO SPF 4-IOX SOOVDC MICA 

capacxtoR'Fxo iooPF 4-2X ipovoc mica 

CAPACITOR-FXO ,0SUF t-20X lOOVOC CER 

CAPACITOR-FXD tOOOPF 4-20X 250VAC(RHS) 
CAPACITOR-FXD tUF*-I0X JSVDC TA 
CAPaCITOR-FXD IUF4-IPX JSVDC TA 
CAPACITOR-PXO ,o|UF 4S0-20X lOOVDC CER 
CAPACITOR-FIO .OIUF 48D-2PX lOOVPC CER 

CAPACiTOR-FxO .«2uF 480.20X 2SVDC CEr 
CAPACITOR-FXO ,o5UF *-2oX lOoVDC CER 
CAPACITOR-FXO .«2uF 4SD-20X 2SVDC CER 
CAPACITOR-FXD .oSUF *-2oX lOOVDC CER 
CAPACITOR-FxD .OSUF 4-20X lOOVDC CER 

CAPACItOr-F(0 ,05uF 4-2DX IDOyDC CEr 
CAPACITOR-FXO IOOUF*TS*tPX loVDC AU 
CAPACITOR-FXO IO«UF»TS-tPX I6VDC At 
CAPACITOR-FxD lOOUF.TS-IOI 16VDC AL 
CAPACITOR-FXD IODUFvTS-IOX IOVDC AL 

DIODE-SWITCHINc JOV soma 2N8 00-JS 
OIOOE-SHITCHINC JoV SOMA 2NB DO-JS 
DIOOE-SmITCHING JOV SDMA 2N$ DO.JS 
OIOOC-aNlTCHINC JOV SOMA END DO-JS 
diooe-dnitchinc JOV Soma end dd-js 

oiooE-SMiTCHiNa JOV Soma end dd-js 

OtOOE-SNlTCHtNC JOV Soma end dd-js 
OIOOE-SNITCHING JOV SOMA END DO-JS 
OlOOE-DWITCHINe JOV SOMA END DO-JS 
DI0DE-DK1TCH1N6 SOV SOMA END DO-JS 

OIODE-DNITCHIND soV SoMA {ND DO-JS 
OIODC-DMlTCHlNG JOV SOMA ENg DO-JS 
OIODE-DKITCHING JOV SOMA END DO-JS 
OtOOE-DHITCHlNG JOV SOMA END DD-JS 
OIOoe-DMITCMINC JOV SOMA end DO-JS 

OIOOE-BNITCHIND JoV SOMA END DO-JS 
OIODE-DMITCHINC JOV SOMA END DO-JS 
OIODE-DKITCHINQ 30V SOMA END DD-JS 
DIOOE-DNITCHINC JoV SOMA END 00-JS 
0I0DE-8NITCMIN6 JOV SOMA END DO-JS 

OIOOC'SNITCMINO JOV SOMA END DO-JS 
OIODE-DNITCMINC JOV SOMA end P0-3S 

oiode-dnitching JOV Soma end dd-js 

DIOOE-DNITCHINC JOV SOMA ENS DO-JS 
OIODE-DNITCHINC JOV SOMA END 00-JS 



See introduction to this section for ordering information 
*Indicates factory selected value 



IVIfr Part Number 









1509105X9035*2 

0150*0091 

0160*2605 

0160*2960 

P>*l3P39lJo500NVtC9 

0160*0763 

pM15Pt6160S0OivVtCR 

0160*3960 

0160*2665 

1500105X9035*2 

0150*0093 

0160*2605 

0160*2960 

PM15F391J0300NV1CR 

0169*0763 

PMl$Fl6|99300»VlCR 

0160*2960 

0160*2605 

IS0P105X90S542 

0150*0093 

0160*2605 

0160*2960 

0M|5F39t J0300NV1CR 
0160*0763 

PHt5Fl6l60l00HVlCR 

0160*2960 

0160-2605 

1S0DI05X9035A2 

0150*0093 

0160*2605 

0160*2960 

DR15F391J0300NV1CR 

0160*0763 

DHI5FI61G0S00HV1CR 

0160*2960 

0160*0195 

1500105X9035*2 

1500105X903562 

0150*009] 

0150*009] 

0160*2605 

0160*2960 

0160*2605 

0160-2960 

0160*2960 

0160*2960 

30D107C0160C2 

30D1076016PC2 

30D1076016PC2 

30010760160C2 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901-0090 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*6040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 

1901*0040 
























Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




I80I.OOOC 


1 




010DE*aP]TCHlNC )0V 50MA 2NS 00*35 


2B9S0 


1*01-0680 


»5Cd»» 


>801-0000 


1 




DIOOE-aMITCHINS 30V $0H> 2N6 00-3$ 


2S9S0 


1*01-0686 


»5C«SI 


>801-0000 


1 




OXOOE-66ITCH1NG 30V SOMA 2N8 00*35 


2S460 


1*61-6686 


*SCII)2 


1901*0090 


1 




0I0DE-6NITCMINS 30V $0M> 2N8 00-3$ 


26460 


>801-6686 




8I00-52T6 


1 




IN0uCra8R7-CH-HL8 >8 hH 2t .620 0(106 


2S4S0 


0100*1276 


m. - ! 


»)00-i2T6 


1 




iMOucroRor-CH-MLO iomu 22 .620 e>i66 


2S9S0 


*>06-I2T6 




8|0U-)2T6 


1 




IROUCTORRF-CH-MlO IOMH 2 t .620 8>ioo 


2S0S0 


9100*3276 




8>00*J2r* 


1 




INOUCrORRF-CH-MtO )«MH 22 .620 0(100 


2S4S0 


*>00«S2T6 




8100-J2T6 


1 




INOuCtORRF-CN.MlO IOMH 26 .620 0(|00 


2S4S0 


*)66-32T6 


ASLft 


8>O0-0>J» 


1 




INDuCTORRF-Ch.mld )MH $1 ,2DX.8$16 B(60 


264S0 


*>ao-o>3T 


4917 


8100-0118 


1 




tNOUCTORRF-CM-Ml.0 IHH $2 ,20X.8$L6 B(60 


2S4S0 


9190*0137 


>SBI 


1655*0061 


1 




TR»N3I870R J»FET N-CH«N 0-"00t 61 


01295 


2NS295 


>$02 


>e$3-oo>o 


2 




TRANSISTOR PNP 3X T0*|8 P0*)60^N 


2S8S0 


>633-6616 


>$B> 


)6$0-007> 


7 




TR>NSI6T0R NPN si P8(300>in FT(200MH2 


269S0 


>658-66T> 


4$00 


1694-0071 


7 




transistor NPN SX P0«3O0NW PT»200MHZ 


264S0 


1054*0071 


4909 


1055*0061 


1 




TRANSISTOR J»FET N*CHAN 0*MOOE SI 


0128$ 


2N5295 


490b 


169S.0010 


2 




rPlN8|8T0R PNP 81 T6-)0 P0(360MN 


Bf ■ ' !B 


1653*0010 


4$07 


1659*0071 


7 




TRANSISTOR NPN 8l PO«300HN PT6200»*HZ 




IS38-06TI 


>sae 


1659*0071 


7 




TPthOlSTOR NPN SI PO^SOOMH FT(20OWHZ 


B?""^'^""!B 


1059*0071 


4S09 


1655*0061 


1 




TRANSISTOR J-FET N*CHAN 0*MO0E SI 


Bt ; IB 


aN5285 


49011 


1653-0010 


2 




TR>N3IST0R PNP SI TO-lS PD(360MW 


KliiS 


>633-0016 


>sgi? 


1859*0071 


7 




TR>NSIST0R NPN 81 P{>(300MM FT(200Mh2 


284S0 


1659*0071 


»$8|J 


1059*0071 


7 




TR8N6I6TOR NPN SI P0(3OOMN FT(20OHHZ 


2SoSo 


ISS8-06M 


>saia 


1855*0061 


1 




trinsisior j-fet n-cm>n d-mode si 


0128$ 


2N5295 


>sats 


1653*0010 


2 




TRANSISTOR PNP SI T0*|8 P0R360*1>« 


269S0 


IS33-O6I0 


4S016 


1659-0071 


7 




TRANSISTOR NPN si P0v)00»t« FT*200MHZ 


2SQ60 


1659*0071 


m': 


1659*0071 


7 




TR*N6I8T0r NPN s< PO(SOO«N PT»200 NMe 


28460 


1659*0071 




leS9*0226 


4 




TRANSISTOR NPN 9N4369 81 T0*l8 PDsSOONN 


13606 


2N9SS4 




1653*0010 


2 




transistor PNP 81 T0*|8 RD«360H|| 


2S4S0 


IS33-06I0 


45021 


1659*0071 


7 




TRANSISTOR NPN Si PD6309*4 n FTaZOOMHZ 


26460 


>634-0671 


>$822 


1659*0071 


T 




TRANSISTOR NPN 81 P0»3O0NN PTaZOOMHZ 


264S0 


1859*0071 


>$R 


06)7*0066 


7 


I 


TmERNISTOP disc 206-Ohm TC(-8.8X/C-DE6 


2S4S0 


0637*0066 


>$8|. 


0696*9999 


9 




RESISTOR.PAD VALUE 


264S0 


069S*999P 


>$R2 


0696*9)99 


7 


5 


RESISTOR 68. T IX .I2$N F TC(0— tOO 


29546 


C8.I/6-T0-S8R7.F 


450) 


068e-llS|7 


t 


5 


RESISTOR 127K is .ISSN P TCb04»100 


29596 


C4-t/e*re*i27)-f 


4S9a 


0688-8868 


3 




RESISTOR 24.9K It •t29H F TCaOA-SOO 


20596 


C4.|/6.r6-349i-F 


49RS 


0696*3362 


6 


5 


RESISTOR S.88K IS .|2$H F TC’OP-IOO 


20896 


C9*l/S*r0*S49t*p 


4SRb 


0757*0263 


6 


13 


RESISTOR 2K Ik .123N F TC4O«*t0O 


29546 


C9*1/S*T0*2001*P 


4997 


0686-888) 


6 




RESISTOR 16«5K it •I25N P T€»Ot*SOO 


29846 


C9*l/a*T0*1652*P 


4999 


0664*1091 


1 




RESISTOR lOOK >02 .2$H FC TCp-800/(600 


0II2I 


C3|04| 


>$R» 


07$7-0860 


1 


5 


RESISTOR 6|*9k tt »125N f TC*8t*100 


24546 


C4-I/S.T6-6I82-F 


49910 


0664*1531 


4 




RESISTOR ISK 108 .ZSiif PC TC«*400/7800 


0II2I 


C8I33I 




0757*0445 


2 




RESISTOR ISK 11 .125M P TC«07*100 


24546 


C4*l/8*r0*lS02*P 


Ev'ill 


0696*4441 


0 




RESISTOR 3.T8K |S .)2$l> F TC(Ot-IOO 


29596 


C6.)/3-T6-378>.F 


vlll 


0686-388$ 


2 


^^^1^1 


RESISTOR 666 Ik »t25vi P TCb84*1D0 


29896 


C9*Us*rO*e66R*P 




0757*0903 


2 


5 


RESISTOR 121 tk •t2SM P TCaRflOO 


29596 


C8.|/B.T6-)2|R-F 




»686»3S>6 


6 




RESISTOR 6«S9R IS «I25N P TC687*100 


28$86 


C4*t/S*T0*634l*P 




O»90*«O62 


5 


5 


RESISTOR 766 tk •t29W P TCa07*100 


24596 


C9*t/S*ro*76SR*P 


1 


0664*2731 


6 


It 


RESISTOR 2TK 102 .2$W FC TC(-488/(600 


0II2I 


C82T3I 


45916 


0664*2731 


6 




8ESIST0R 2TK >02 .2$H FC TC(-800/6800 


01121 


CB271I 


49919 


0664*1531 


4 




RESISTOR 15K 1 08 .29N PC tC«»400/»800 


0121 


CBI33I 


>S»2I 


0664*1531 


4 




SeSlSTOR )SK los .2$M FC TC(-S06/(8S0 


0U21 


CBI33I 


>$822 


0664*1041 


1 




RESISTOR lOOR tOk *25N PC TC6*904/6SO0 


0II2I 


CSI091 


>$82> 


0663*1025 


9 




RESISTOR IK Sk «25N EC TC4*400/7600 


0II2I 


C3I025 


>$820 


0663*1025 


9 




RESISTOR IK $2 .2SM FC TC(-S0»/(600 


0II2I 


C3I023 


45929 


0663*1029 


9 




RESISTOR IK $2 .2$M FC TC(-46»/«600 


0II2I 


CSI025 


45927 


0696*4)99 


7 




REsISTBR 88. T IX .I2Sh F tC(0— ISO 


28386 


C9*l/6*T0*aSR7*P 


45926 


0696*4517 


1 




RESISTOR 127IC 18 •t25H P TC40b*IO0 


28386 


C8-I/3-T6-UT3-F 


>$828 


0696*4466 


3 




RESISTOR 28, *K IX ,I2$N F TC(0*-IOO 


29596 


cs->/s-ro-28«2-r 


>$8)t 


0688-3362 


6 




RESISTOR 5.49K tl «125» P TC«0^*100 


28386 


e«->/S-T0-58*>-F 


>$8J2 


07S7.0263 


6 




RESISTOR 2K IX .12S» F TC(0(-I00 


28386 


e8.>/e-r6-260>-r 




0686-8861 


6 




RESISTOR 16. $K IX .|2$M F TC(»»-tOO 


28386 


e8.|/3.T6->*32-F 




0664*1041 


t 




RESISTOR lOOK lok •25W PC TC»*900/bS80 


0II2I 


CBI64I 




0757*0960 


1 




RESISTOR 61, »K |X ,I28M F TC(OT-IOO 


28386 


C4-|FS-r6-*>*2-F 




0757*0495 


2 




RESISTOR I3K It .I2$N F TC(«»*>00 


29596 


C9*l/S*rO*l30Z*P 




0696*9991 


0 




RESISTOR 3.T4K %% eUSA P TC^OflOO 


29596 


C9*l/S*rO*)70t»P 


>$8ta 


0686'388$ 


2 




RESISTOR 666 U •t25R P TC«07*IOO 


29506 


C«-IFS-T6-S6*R-F 


459)9 


0757*090) 


2 




RESISTOR 121 Ik .USH P TC«0«*100 


29596 


C4-I/S-T6-I2IR-F 


>$801 


0696*3516 


8 




RESISTOR 6.39K \t •t29N F TC40b*100 


20596 


C0*t/S*T0*039i*P 


4)942 


0696*0462 


5 




RESISTOR 766 Ik •129M P TCbO^*IOO 


29596 


C8-|/S-ro-76BR-F 


>$80J 


0669*2731 


8 




RESISTOR 27K lox ,2$K FC TC(-a00/(80O 


0121 


CB271I 


45999 


0669*2731 


8 




RE6I6T0R 2TK Ipk •25W PC TCb*400/9800 


■ 1 


CB27II 


4990) 


0669*1531 


9 




RESISTOR 15K lOX .2$M FC TC(-SOO/»8eO 


■ a 


CBI331 


>$806 


0660*1531 


4 




RESISTOR ISK lOX .2$N FC TC(-«00/*80» 




CBI531 


45907 


0669*1041 


t 




RE61ST0R lOOK 10k »25N PC tC«*400/^600 


K a 


CBI08I 


>$808 


0686-0388 


7 


■ 


RESISTOR 66,7 fk .USN P TCbop«100 


29506 


C4»l/B*To*eeRT«P 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


cl 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ASRSl 


06X6.U5I7 


■ 




RESISTOR 127K |% »125W f TCbO^-IOO 


24546 


e4.1/6-T0-12T6-F 


kW? 


Obb6*4R06 


.V 




XESISTOX 20. XK 1« .I25N 7 rcx«6*>80 


24546 


CX.I/S.T0.2X92.F 


ASRSS 


06ba-s3e2 


V 




RESISTOR 5.494 n «1259 F TCaOt>100 


24546 


CX.I/S.T0.5XX1.F 


asrsq 


07S7«02B) 


4 




RESISTOR 2K It .129M f TCftOt-lOO 


24546 


C4-t/6-T0-2001*F 


AfRSS 


06Ra-446l 


1 




RESISTOR 16.5K it .125N F TCaO^-lOO 


24546 


CX.I/S.T0.I652.F 


• 5X56 


06A4*toai 


1 




XtStSTOX lOOK lot .25X FC TCx.XOO/«800 


0II2I 


CStOXI 


ASPS? 


O707.O«bO 


t 




RESISTOR 61,9k u •1259 f TC40«-160 


24549 


CX.I/B.T0.6IX2.F 




0757.0005 


2 




XI8I8T0X 11* 1* .125« f TCxoo.lOO 


2X5X6 


CX.I/0.T0.I502.F 




0t>9A*e«At 


0 




RESISTOR 5.74K IX •1259 P TCsO«*IOO 


24549 


CO-|y6*TO»S701-F 




0bbe*3ARS 


2 




XC8IsroX 866 It .1256 F TC>0*.100 


2X5X6 


CX.I/0.T0.866R.F 


• 5X6? 


0757.0001 


2 




XtSISTOR 121 It ,|25X F TC«0*.100 


24546 


CX.|/B.To.|2|R.F 


A$p»3 


Obb0-3S16 


6 




RESISTOR 9.54K IX ^1259 F TC^Ot-lOO 


2X5X6 


C4»l/6»T0»63«l*F 


AsPbo 


06X6.0062 


5 




RESISTOR 766 U •1259 F TCbOa-IOO 


24549 


CX.I/O.T0.760R.F 


ASP65 


06RQ«273t 


6 




XESISTOX 27X lot ,25F FC ICx-«0XF»800 


01121 


C8271I 


&5B66 


06«a*?73l 


6 




RESISTOR 279 |qx ,259 fC TCb-400/*^600 


0II2I 


CS27JI 


A5P67 


0be<i«l5Sl 


9 




RESISTOR 156 lot .25* FC TCx-000/*800 


0II2I 


CBl5]l 


iSRbS 


066a»iS3l 


9 




RESISTOR 15k lot ,25» FC ICX-«RX/*»00 


01121 


CBISII 


ASPbb 


ObSR-lOAl 


1 




RESISTOR loot lot .25X FC TCX.OOO/»SOO 


01121 


CBIDXI 


A5P72 


QbQ6»a399 


7 




XESISTOX 88. T IS .125* F TCxOo.lOO 


24546 


cx.ifb.to.osrt.f 


A5P73 


069e.oS)7 


1 




RESISTOR 1279 \% .1259 P rC«Ot-IOO 


24549 


C0.1/6.T0.I2T1.F 


aSR7o 


O6R0*aO66 


3 




RESISTOR 2«,Xr It .I25X F TCXOO.IOO 


24549 


ca.t/e.T0.2xxg.F 


A5RT5 


0996.3362 






RESISTOR 5,499 i% ,1259 F TC»09-100 


24546 


CX.1/S.T0.5XXI.F 


A9P76 


0757*0263 






RESISTOR 29 tX .1259 F TC*0%*IOO 


24549 


Ca-U6«TO-2001-F 


A5R77 


Obbe.Aoet 


6 




RESISTOR 19.59 i% .1259 f TC«Q«.tOO 


24549 


CX.I/0.T0.I6S2.F 


ASR70 


0b6R»l0RI 


1 




RESISTOR tOOK lOX »259 FC TC«-400/9B0O 


01121 


CBloXt 


ASR79 


0757.0960 


1 




RESISTOR 61, XK IS .I25N F TCxOF.tOO 


24549 


CX.I/O.T0.61X2.F 


ASPei 


0757.0945 


2 




RESISTOR UK IS ,I25r F TCx0*.|»O 


24549 


CX.I/8.T0.I302.F 


ASR62 


0996. «99t 


0 




RESISTOR 3.749 fx ,1259 F TC»09-100 


24549 


C4.i/6-T0»374t-F 


ASRB) 


0996.3995 


2 




RESISTOR 699 tX ,1259 F TCBOt-UO 


24546 


C4»1/6»T0*666R-F 


AsPbb 


0757.0903 


2 




RESISTOR I2I IS ,125» F TCxOx.lOO 


24546 


CX.t/B.T0.I2|A.F 


ASRB9 


0996.3519 


6 




RESISTOR 6.1XK IS .I2SH F TCxo».IOS 


24549 


C4.1/6-T0-6341-F 


•sxe6 


0996.9962 


S 




RESISTOR 768 Is .12511 F TCxXT-ISO 


24546 


CX.I/S.TO.TOSR.F 


A5R67 


0969•^73l 


B 




RESISTOR 279 lOX .259 FC 7CB-400/fSOO 


0U2I 


CB271I 


A5R66 


0984.2731 


8 




RESISTOR 27K lOS .25N FC TCLROO/tSOO 


0II2I 


CB27JI 


A5PS9 


0960.1531 


4 




RESISTOR I5K IDS ,2SN FC TCx-XXO/tSOO 


0II2I 


CBI51I 


*5X»I 


0960.1531 


4 




RESISTOR ISk lot .25X FC TC*-«»0/*8C0 


0II2I 


CBI51I 


«5X»2 


0960.1041 


1 




RESISTOR tOOK lot .25XFC TCx.XOOFtSOO 


0II2I 


CBlOOl 




0996*4399 


7 




RESISTOR 86.7 It .I25* F TOO*. 100 


24S49 


C4»i/e«T0-BSR7-F 




06X8.0517 


1 




RESISTOR I2TK Is .1258 F T00*.|00 


2X5X6 


CX.I/S.T0.I2TJ.F 


• SXX6 


0757.0401 


0 




RESISTOR ISO IS .|25N F TCxO*.100 


24546 


C4-1/6-T0-101-F 


ASR97 


0696.0069 


3 




RESISTOR 24.99 |X .1259 F TCbo^.uo 


24549 


C4.1/6.T0-2492.F 


• 5RX8 


06X8.1221 


4 


1 


resistor I,2XK is ,I2Sn f TCxof.IOS 


24546 


CX.I/B.T0.I2XI.F 


A5RRR 


0757.0263 


6 




RESISTOR 2K |X ,1259 F TCboa-ISO 


24549 


CX.I/O.TO.200I.F 


A5R101 


0696.3155 




1 


RESISTOR X.64R IS .1258 F TC>0*.100 


24546 


CS.I/S.T0.X6XI.F 


A5RI02 


0984.1041 






RESISTOR 1069 lot .259 FC TCB-400/9SOO 


01121 


caioxi 


A5R103 


0757.0060 






RESISTOR 91. 4K tX •1259 F TCaOfUO 


24549 


CX.l/a.T0.6|X2.F 


ASRIOR 


0757*0405 


2 




RESISTOR IlK IS .1258 F TCxSF.ISS 


24549 


CX.1/8.T0.I J02.F 


•5x106 


0996.3495 


2 




RESISTOR 699 IX *1259 F TCBOt-106 


24546 


CX.1/8.T0.B66R.F 


•5X107 


0757.0403 


2 




RESISTOR 121 IX .12SM F TC469-106 


24509 


C4«l/e*T0*t21R-P 


•5X106 


0696.3516 


6 




RESISTOR 9.349 |X *1259 F TCb04-100 


24549 


CX.I/8.T0.61Xi.F 


•5X10* 


069e.«492 


5 




RESISTOR 79S lx .1259 F TCtSf toO 


24506 


CX.1/8.T0.T68R.F 


•5X111 


0664.2751 


6 




RESISTOR 2TK IDS .258 FC TC»X0S/*S00 


Ollll 


CB2T1I 


ASRM2 


0664-2731 


6 




RESISTOR 279 lOX *259 FC TCb-4O0/aS00 


01121 


CB2731 


•5x11 j 


0964.2731 


6 




RESISTOR 2TK |oS .258 FC TCx.xOO/*SOO 


01121 


CB27H 


A$Rita 


0964.1531 


9 




RESISTOR ISK lOS .258 FC TCK.xeo/*SOO 


01121 


CBI531 


•5X115 


0680. ISII 


4 




rEsISTOr I5K los .258 FC tCx.XOO/*SOO 


0II2I 


CBlSlI 


•5X116 


0757-0442 


9 




RESISTOR tOK IS .1258 F TCx0*.|0» 


20509 


C4-t/6*T0-1002-F 


•5X117 


0964-1041 






RESISTOR 1009 toX *259 FC TCb-400/9600 


01121 


CB104I 


•5X116 


0757-0594 


0 




RESISTOR 5t.t IS .1258 F 700**100 


20506 


CX.l/B.TO.SlRi.F 


•5X116 


0757. OJXO 


0 




RESISTOR 51»l IX *1259 F TC*0A*100 


20509 


CO»t/6*rOBSlRl»F 


ASRUOS 


0996*4a«i 


0 




RESISTOR 1.7XK It *1258 F TC>0*.|00 


20506 


CX.WB.rO.tTXt.F 


•sn 


XlOO.1262 


5 




trRnsEorxer 


26OS0 


0I00.1I62 


•STJ 


XI 00.1262 


5 




TRANSFORMER 


26460 


9100»3292 


• 57] 


XlOO.1262 


5 




transformer 


260BO 


9100*1262 


• 5T« 


9100-5292 


5 




TRANSFORMER 


26060 


9100-1262 


• 5T5 


9100-5262 


5 




TRANSFORMER 


260S0 


XIOO*}262 


•571 


0010.0X80 


1 




CRTSTSE SET :NOT FIELD REPLACEABLE CSEE P. 7-25) 


26060 


0410-0060 


• 57J 


0410-0460 


1 




crystal set ;N0T field REPLACEABLE (SEE P. 7-25) 


28460 


0010-0060 


ASM 


0410-0460 


1 




CRYSTAL SET :not FIELD REPLACEABLE (SEE P. 7-25) 


26460 


0010-0060 


ASY« 


0410-0460 


1 




crystal SET ;NOT FIELD REPLACEABU (SEE P. 7-25) 


26460 


0010-0060 


Asrs 


0410-0460 


1 




CRYSTAL SET :N0T FIELD REPLACEABLE (SEE P. 7-25) 


26460 


0010-0060 


•6 


05560-66526 


9 


1 


BOARD ASSeMBLV-tOH VDUTACE PONER SUPRIY 


26460 


055B0-66526 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Reference 

Designation 





HP Part 
Number 



Oiao-lT46 

oieo>o2«i 

0160.2960 

016 o «2960 

016 o «0241 

0160*0220 

Oieo«029t 

0160*0291 

0100*0206 

0|SO*0022 

0160*0291 

0100*0217 

0190*0022 

0160-0161 

0160*0161 

0160*0061 

0160*1706 

0160*0061 

0160*1746 

0160*0291 



1902*3109 

1901*0000 

1901*0000 

1901*0000 

1901*0700 

1901*0704 

1901*0704 

190|*0704 

1902*0025 

1902-0777 

1901*0000 

1901*0000 

1901*0000 

1902*3190 

1902*0025 

1 q 01*0000 

1901*0000 

1902*3190 

1901*0704 

1901*0704 

1901*0704 

l 90 l- 070 « 

2110*0490 

2110*0297 

0490*1206 

0490*1206 

1655*0010 

1654*0404 

1655*0052 

1650*0004 

1655*0010 

1654*0004 

1655*0010 

1655*0010 

1650*0072 

1655-0010 

1655*0010 

1655*0010 

1650*0072 

1655*0010 

1650*0400 

1650*0000 

1655-0952 

1650*0490 

1650*0400 

0757*0453 

0696*4506 

0757*0456 

0696*4125 

0757*1092 




I I 



Table 6-3. Replaceable Parts (Cont'd). 



Description 



CaPlCITOS.PxD 20VAC T* 

c*PaciT0R-r«B ssvoc t* 

ctPtciTOR.rto ioo«uP*TS>t«s mvoc at 
c<Pic!roR»r«o iooour»TS-iot »voc «l 

CAP4CIT0R.PK0 |UP*-t»t JSVOC T» 

C«P»CJTOR.rxO iSUFfiet rovoc T* 
CaPaCITOR'FXO IOUR*7S>t»X uvoc *u 
CAPacitoR.FxD iur*»iox jsvDt t* 

CtPiCITOR'FXO tUPotRX MVOC Tt 

c»p»ciTOR.fxo jToPr soovot »aic* 
CiPacitoR.Fxo s.jpr ♦•!#* seevBc n oiox 

c»P4CItOr-pxo tur*-io« 5Syoe t* 
e»P*ciTOR-rxB x«#pr a-ix soovcc »ic» 
CIPaCITOR.FXO J.JPF *.|S| 500VDC TI OIOX 
C»P»CITOR-PXO .OIUF ♦•ICX lOOVOC POLXE 
eXPaClTOR.FXO .oiuf ♦-lox 200 V 0 C POLXt 

CiPXCITOR.FXO I00UF*T5 -i«x I6V0C *L 
C»PaCITOR-FXO IJUFA'IOX JOVOC T* 
ClPtCITOR.FXO IOOUP*TS>IO( I4V0C *L 
C*P»CIT0R-FXD tSUF*-IOI ^0V0C T» 
C«P«CITOR>FIO IUF*«IOX JSVDC Tt 

CtPtCITOR-FXO lUFF'IOt TSVOC tt 

OIOot-lNR ».0*v *X 00-JS PD».»P 
OIOOE.SnlTCHlNS ]0V SoMt ?N8 00.11 
OIODE.SHITCHING lOV SOHl FNO DO.IS 
DIOOE.8NITCHIN6 loV S»Mt 2 NR 00.11 
OlOOE'PwR RECr INa«02 looy u oo.»t 

OIOOE'PMR RECt IN««01 tOOV i* 00>«l 
DIOOE.PWR RECT 1NR002 lOOV It 00.«| 
OIODE.PnR RECT INROOE lOOy It DO’RI 
DIODE. ENR loV IX 00.11 PDa.RN TCat.oOX 
OIODE-eNr IN8E1 6.EV IX 00-7 POa.Ru 

DIOOE.8HITCNINS lOV SOHA 2NS 00.11 
OIODE.SHITCHING 107 lOMt EN8 00.11 
OIOOE-3M1TCHING lOV Ipnt INS 00-11 
OIOOE-ZNR I 17 lx 00-15 POa.OH TCay.OSX 
DIODE. ZNR lOV lx D0>11 ROa.Ra TC«*.R6X 

OIOdE'BNITcHINB lOV IOHa ZNS dO.IS 
DIODE.SNITCHING lOV ISHt ZN8 00.11 
OIOOE.ZNR IIV IX 00-11 POa.RH TCat.OSX 
OIOOE-PNR RECT IN40O2 1007 It D0.«| 
DIODE-PNR RECT INROOZ 1007 It OO-RI 

OIoDE-PHR RECT INAOOZ 1007 It Do.«t 
DIOOE-PHR PECT iNroOZ IOO» I* DO-Ol 

fuse .iTlt 1217 ,2etX.«9S 
FUSE .St 1257 .2S1X.091 

RELtr.REED (» SooHt 20O70C I07DC.COII. 
REltV-RECO It lOOMt 20070C lOVDC-COIL 

TRANSISTOR PNP SI TO-IO PoalSOHN 
transistor NPN 81 TO-IS POaUOHN 
TRANSISTOR RNR 2N1T«S 81 tO.66 PDallN 
transistor NPN 81 TO-IB PoalsOMM 
TRANSISTOR RNR SI TO-IS POalooHN 

TRANSISTOR NPN SI T0-|6 PDaisoHM 
TRANSISTOR RNR SI TO-IS PDalSOHN 

transistor PNP 81 TO-IS POalooHN 
TRANSISTOR NPN 2N10S4 St TO-tS PDaZlN 
transistor RNR SI TO-IS POalooHM 

transistor RNR SI TO-IS PORIOSNH 
TRANSISTOR RNR si TO-IS POalOOMw 
transistor NPN 2N1014 SI tO-06 POallN 

transistor RNP si TOalS PDalSOHN 
TRANSISTOR NPN St TO-IS PDalSOHN 

TRANSISTOR NPN 81 TOatS PDalSOHN 
transistor RNP 2N1T0S SI TO'SS ROatlH 
transistor NPN 81 TO-IB POalsoHN 
TRANSISTOR NPN SI TO-IS POalopHN 

RESISTOR I. 12 K IX ,I»H F TCao*-IOO 
RESISTOR IS.9K IX .I21N F TC*Ot-IOO 
RESISTOR I.IIK IX .UIN F TCaos-loO 
RESISTOR R9S IX .UlN F TCaOt-lOO 
RESISTOR ZST IX .IN F TCaOt-109 



See introduction to this section for ordering information 
♦Indicates factory selected value 



Mfr Part Number 








I10DI1SX9020B2 

ISC0I0SX9OS1A2 

0IS0-29S0 

0IS0.29S0 

I100I01X9011A2 

1SO0I1SX9020S2 

lODlOSGOlSBAl 

1100IOSX90I1A2 

I100IOIX9011A2 

PH|1F2TWo500«V|CR 

0ll0a0022 

I100IOH9011A2 

DHI1FI4IBOIOOR7ICR 

0110-0022 

OISO-OISI 

OlSO'OtSI 

iodiotooisdcz 

I1ODI1SX9O20S2 

100IOTC01SOC2 

llODIlSI9e20S2 

I10DI01X901SA2 

1100I01X9011A2 

1002-1199 

1901-0040 

I90l>0040 

1901- 0000 
IN0002 

IN0002 

INSOOZ 

1N4002 

1902- 0021 
INSZI 

1901-0040 

1901-0040 

1901- 0040 
1002-1190 

1902- 0021 

190I-0040 

1901- 0000 

1902- 1190 
IN4002 
iNaooi 



*T5.»T1 

2110-0207 

0490-1200 

0490-1200 

ISll-OOlO 

1010-0004 

2N1T40 

1010- 0404 

1011- OOlO 

1014-0404 

isii-ooio 

1011-0010 

2N10S4 

1011-0010 

iSSlaOOlO 

1011-0010 

2N10I9 

ISll-OOlO 

1014-0000 

IS14-0004 

2N1T00 

1010-0000 

1819-0404 

co-i/s-To-im-F 

CR-l/S-tO-iSfl-F 

CO-t/S-TO-llll-F 

C4atFS.t0aS99R.R 

OTlT-1092 














Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




O7%7«o202 


S 




RESISTOR 221 tt »l25M f TC*0»-IO0 


24546 


CR.I/B.TS.22IR.P 




O7S7-O30fl 


2 


2 


RESISTOR 30«f it .mw F TCe06*l0O 


245U6 


C4-|/B.T0*30Rt*P 


AbPa 


0696.3559 


9 


1 


RESISTOR 3.9 lox .Sff CC rCB04412 


DII2I 


ES39BI 




0757.0306 


2 




RESISTOR 30«l U •125 m F TC»04*100 


2494b 


C4.|/6»tO.|ORI*P 


46l)|t 


bbVS.oOOt 


D 


1 


RESiarOA a, 7 S» .S« CC TC»0»0I2 


01121 


ESoTCS 


to"!* 


07*7-o«3J 


II 




RESISTOR 3.J2K ,» .125* f rc*of|00 


mm 


C9.1/B.T0-13II-P 


tsoiJ 


0696.4306 


6 




resistor lb , ok |( ,125k 7 fCoot.lOO 




C9.I7S.TS.I692.7 




0757*0036 


3 




RESISTOR 5.1 IK It ,I25» 7 TCbOt.lOO 


K a 


ca.l/6.TS.SII|.7 


‘fcOlS 


0696.0123 


5 




RESISTOR rOO It .I25R 7 TCoOb.loO 


24506 


CR.|/S>rs.89*R.7 




0757>0AeS 


a 




RESISTOR lOOK it «125m F TC»0^*100 


24546 


58.176.70.1083.7 


AbftiT 


0757.090? 


9 




resistor lOK 15 stiSN f TC*Of.lOO 


24506 


C8.I7S.T0.I002.7 


/kbfie 


O757.0AO? 


9 




RESISTOR lOK It .I25R 7 TCKOflOO 


24506 


C8.I/B.T0. 1002.7 


AbRlO 


0606-3315 


0 


2 


RESISTOR 330 $S .SN CC TC*0«529 


01121 


EB33IS 


S»»21 


0757-o«69 


0 




RESISTOR ISOK It .125* 7 TC»0*-IOO 


24546 


C9.178.T0.1503-7 


ikHlg 


0757.0456 


i 




RESISTOR SI.IK It .125 k 7 TCkuk.IOO 


24546 


C8.I/S.T0.51I2.7 




ObAb.JJiS 


i 




RESISTOR 330 5t .5" CC TC*0*520 


0II2I 


EB33IS 


A6R2U 


0757-0465 


6 




RESISTOR lOON it «S25m w TCeO^.fOO 


24546 


C9-t/B.TO-IOOS.7 


ibRtS 


0698-3466 


3 




RESISTOR 442 13 .125W F TC>0».100 


24546 


C8.I78.T0.822R.7 




0698-4035 


2 




RESISTOR 2.00k |t ,I25K 7 TC«0>.I0S 


20946 


C8.t/8.T0-24«I.7 


*6RZ7 


0696-3499 


1 




RESISTOR 06, 2K 13 »I25M F TCsOt.lOO 


24546 


C4»l/B*r0*4022.P 




■>757-0283 


R 




RESISTOR 2K IX .12SN P TCeOf-lOO 


211506 


e«. 178.70-2001-7 




0698-3556 


0 




RESISTOR O.02K it ,125)1 7 7C>Dt.|00 


24906 


C8. 178.70-8021.7 


A6R51 


0757-0161 


9 


6 


RESISTOR 604 13 .USw F TCaO^.lOO 


24506 


e4.t/S.r0.604R.F 


bb0)2 


0611.3069 


0 


2 


RESISTOR S 53 «5M PR TC60»*150 


75042 


8K20.I.|R0.iI 


AbRSi 


0690-0123 


R 




RESISTOR AOO It .|25 m 7 TCkOvIOO 


20546 


C4.1/B.T0.499R.F 


Sb^ta 


0757-02B3 


R 




RESISTOR 2K It .125K 7 TCiOflOO 


24546 


C0.I7S.T0.20OI.7 


AbftSS 


0698-3245 


0 




RESISTOR 20»5K |X ,1258 F TC»Ot*100 


24906 


C8.I/S.T0.20S2.7 


AbR>6 


0757.0442 


9 




RESISTOR lOK I3 .1258 F TC*Ot.|O0 


24546 


C8. 178.70.1002.7 


AbRS? 


0696.3245 


0 




RESISTOR 20.5K |X .125M F TC»0»*100 


24546 


C4*1/S.T0*20S2*P 


AbR»0 


0698-5323 


9 


1 


RESISTOR OK ,5t ,125 k 7 tC>0».SO 


2S«So 


0690*5323 


Ab«lR 


0698-6846 


3 


1 


RESISTOR 5.42K .S3 •1258 F TC«04-50 


24506 


NC59.1/a*T2.542i»D 


A6R0|* 


0690.9998 


9 




RESISTOR.FXO PAD VACUE 


20400 


O690*999P 


• bf>»2 


0690-3279 


0 




RESISTOR 4,99K U »t25M F TCao^-lOO 


24S46 


C4.tFS.T0.499t.P 


AbRAS 


0690-0509 


1 




RESISTOR 80.68 IS .1258 F TCbO«*1O0 


20546 


c«.i/e.ro*eo62*F 


AbRAO 


0757.0263 


6 




RESISTOR 2K ft .12SR P TCvOf.tOO 


24546 


C4.l/e.TO*200t.P 


*6RU 


0690-3556 


6 




RESISTOR 0,025 It >1255 7 TC>0*.|00 


2ASR6 


C8.I7S.T0.002I.7 


AbRQ6 


0757-0161 


9 




resistor 600 It ,I25W 7 rCoOt.lOO 


24546 


C4.1/B.T0.604R.F 


AbR<*7 


obos.btei 


S 




RESISTOR 400 It ,|2S« 7 TC>a*-IOO 


20996 


Ca.i/8.To.8««R.7 


AbRA6 


0011.3069 


6 




resistor I St ,5M pk tCook-iso 


75002 


Bx20>1.IR0.J 


AbRA9 


0690.3245 


0 




RESISTOR 20.58 |X .l25i* F TC60*.|00 


24546 


G4.I/S.T0.2052.F 


»b''S« 


0757-0283 


6 




RESISTOR 28 IX .1258 F TCeOf.lOO 


20506 


C8-I78.T0.200I-7 


AbRS? 


0690-3193 


7 


5 


RESISTOR toK .2SX .1258 F rc«06*50 


20400 


0690-3193 


tSDSI 


0690.3193 


7 




RESISTOR 108 .25K eUSW F TCbO^.SO 


20400 


0690*3193 


A6U1 


1020.0223 


0 




IC OP AMP GP 70*99 


04713 


MLM301A6 


AbU2 


1020.0223 


0 




K OP AMP GP 70.99 


04713 


MI.MS01AO 


AbU) 


1826-0393 


7 


t 


tC V R6k.TR 70-220 


27014 


6H317T 


AbUtt 


1026.0527 


0 


1 


1C 337 V RCLTR T0*220 


27010 


EMJ37T 


Ay 


03500.66507 


3 


1 


BOArO A8$CMSt.v*L061C 


2S080 


O350O*665O7 


A7. 


03580-69507 






REBUILT EXCHANGE ASSE^SLy 


28400 


03500-69507 


*7C| 


0100.0291 


3 




CAPtCtT0R.F|0 IuP».IOt 35vOC TA 


56209 


ISoDID5x9035A2 


A7C2 


0160-2530 


S 


1 


CAPACITOR.PXO I80P7 «.2t 300VDC HICt 


20400 


0160*2930 


ATCJ 


0160-2012 


6 


1 


CAPACirOR.7tO 3J0P7 0.5I 500VDC MICA 


2S4SO 


0160-2012 


atCa 


0160*0127 


2 


2 


CAPKCItOR.KxO iuP *>20t 25yOC CER 


20400 


0160*0127 


A7CS 


0160*0297 


7 


1 


CAPAC1T0R.FR0 12D0PP ♦*10X 200V0C PDLTE 


20400 


0160*0297 


*7C6 


0|80>l7«b 


5 




CAPaC170R«FX0 I5UF9*10X 20VDC Ta 


S62S0 


1900196X902062 




0160*0127 


2 




CAPACITOR.PXO IUP ♦•20X 2SV0C CER 


20400 


0160*0127 


A7C6 


0100*0229 


7 


3 


CAPACtrOR.RXO 33U7*.|Ot lOVDC TA 


562S9 


1500316X901082 


*7C» 


0100*1746 


5 




CAPACITOR.PXO 15UP9*10X 26VDC TA 


562S0 


I50DIS6X9020B2 


*’S2' 


1902.0551 


n 


2 


DIOoE-ZNR A.iOv St 00.15 RDOIN TC*».022t 


20000 


1902-0551 


A7CR2 


1002.0551 


II 




0100E.2NR 6.|0y St 00.|S PDoin TCob.0221 


2S0SS 


1982.0551 


A7U 


oteo.oSot 


7 




1NOUC70RR7.CM.MEO tSeUH tot .2S0X.SL0 


20400 


9100.0581 


A7L2 


9100.0120 






INOUCTORRP.CH-MLO 120UN St .I680X,38SLS 


2SOS0 


•180.0129 


A7tl 


0100-0501 


y 




IRDUCtORRP.CH.M|,0 2S0l^H )0| »290X»5to0 


2So8o 


9100.0581 


A78i 


1850-0071 


7 




transistor NPN 81 P0S3O0PP PT*2ooRHZ 


28oSo 


1858.0071 


A70« 


1053*0010 


2 




transistor PNP si T 0*ts POvSbOMw 


20000 


1853.0010 


A7Q3 


1854.0071 


7 




transistor NPN si PP«3oOMN FTelOORHI 


20400 


1699*0071 


A700 


1053*0010 


2 




transistor PNP 81 T0*1S 7D>S6DMH 


20000 


1053.0010 


A7BS 


1054-0071 


H 




transistor NPN $1 P06SOONM FTe200RHZ 


20400 


1858.0071 


A7Qb 


1853.0010 


2 




TRANSISTOR PNP $| TO.lS 806360^14 


20000 


1051.0010 


A707 


1054*0071 


7 




transistor NPN SI POiSOOMk TTbEOOHHZ 


2S400 


ISS8.00TI 


A70S 


1853*0010 


2 




transistor PNP SI TO*10 P06360HN 


20400 


1093*0010 


A7B« 


1053*0010 


2 




TRANSISTOR PNP SI TO-IS P0>360Mr 


2S0S0 


IBSI.OOIO 


A701I 


1054.0071 


1 




transistor NPN 81 POeSOOMN FTe200MH| 


20400 




1054.0071 



See introduction to this section for ordering information 
*Indicates factory selected value 

















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant'd). 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ATOl? 


l6Sa«0071 


7 




TRANSISTOR NPN SX PObIOORn PTb200RNZ 


88089 


1859-0071 


troir 


ias)«ooiz 


9 


1 


7RAMSISTOR RNR 2N2A044 SI T0>3« PO>600MN 


9189S 


2N29004 


troio 


ieSa«0O39 


7 


1 


transistor NPN 2N3053S St 70.30 P0i|N 


01928 


EN3053S 


*7Hl 


0frSA.|03l 


9 




RESISTOR lOK 103 .25N PC TCa.aOO/aTOO 


01121 


CSUSI 


A7R7 


068a«393l 


2 


7 


RESISTOR 30K US .25m PC TCm-ROO/ASOO 


onii 


C839I1 


atR) 


07S7«0R65 


6 




RESISTOR lOOK It .I2SM~P TC6O6.I00 


29596 


C0-1/8-T0-1003-F 




0»96«0077 


0 




RESISTOR 01, IK IS .I25N P TCaOt.lOO 


03SS8 


PKt55>|/8>T0-0Itl.p 


»7S$ 


0696•^^^e 


9 




RESISTOR 40. OK It .t2SN P rCaOP.lOO 


28080 


0698-3228 


A7R6 


0698.0077 


0 




RESISTOR 01, |K II .12511 p TCoop.uo 


oisss 


PKE55.|/8»T0>03it>P 




0690.)220 


9 




RESISTOR 99«9K |t •125 n f TC»06-100 


28080 


0698-3128 


A7R6 


0698»$S79 


3 


6 


RESISTOR lOOK ,5S ,I25K P 7C6«».|00 


29596 


Co.|/B-To-U03-D 




0698»3?28 


9 




RESISTOR 09.9K ft ,125R F TCaOt-lOO 


28000 


e996-1226 


*7CI0 


0689.1031 


9 




RESISTOR lOK lOt *25«* FC TC«*900/4700 


01121 


C8I03I 


A7f*I 1 


0698-5575 


3 




RESISTOR lOOK ,51 ,|2 Sh P TCmOp-IOO 


29896 


C9-1/8-T0-100I-O 


>7RI2 


0698-5573 


1 


6 


RESISTOR 50K .S2SM f TCbO^-IOO 


29896 


C4.1/S.T0-500E-D 


A7RI J 


0696-3095 


2 


6 


RESISTOR 398 U »t25M F TC*0t-X06 


29806 


C9-1/8-T0-398R-F 


»7(IH 


0811-l79fl 


2 


7 


RESISTOR 00.25k .is .OSm PHH TC60A.I0 


20990 


140-1/40-D-OOESI-B 


»7R1S 


0698-5573 


1 




RESISTOR 50K ,5S .I25H P TC6«..|00 


29896 


C4-1/8-TO-5002-D 


*7*16 


0696-3995 


2 




RESISTOR 348 |I .I2SN P TC6O6.IO0 


29806 


CO.I/S.To-SOSR-P 




08U-1T94 


2 




resistor 00.2SK .IS .05m R|*M TCoSt.lO 


20000 


I40-I/40-D-OOESUB 


A7RU 


0698.7973 


9 


8 


RESISTOR 50K .05S .I25H P TCm6»-25 


lOTOI 


MFaCWe-T9-8002-0 


A7«l9 


069a-Ut56 


6 


5 


RESISTOR lOOK .tS .125" P TC"o»-5o 


2S480 


0698-9188 


«7«Jl 


0698-7973 


9 




resistor 5oK ,05S .125" P TC"0*.25 


lOTOI 


"PoCI/S-tO-SOOE-D 


*7RJ? 


0698.91 Se 


6 




resistor 104K .IS .125" P TC"o*.5o 


28080 


0696-4188 


A7Ri) 


0689-3931 


2 




RESISTOR 30K lot .25" PC TC"-BOO/»SOO 


01121 


CB3931 


A7RJ0 


0689-5931 


2 




RESISTOR 30" lot .25" PC TCa.4O0/A0oO 


0)121 


C 83031 


A7R^^ 


0680-3931 


2 




resistor 39K lot .25" PC TC".000/«SOO 


01121 


CBS931 


A7R2b 


0680-3931 


2 




RESISTOR 39K IQI »25W FC TCe-OOO/tBOO 


01121 


CB30SI 


A7R17 


0698-3266 


7 




resistor II. Sk It .125" p TC"06-U0 


29806 


CO-|/8-T0-tt82-F 


A7»i« 


0757-0992 


9 




RESISTOR lOK It .I25M P TC"0p.|00 


29896 


C9-1/8-T0-1002-F 


A7«i9 


0689-5621 


1 




RESISTOR 5.6K tot .25" PC TC«-000/»700 


01121 


C88621 


A7RJ1 


0757-0280 


3 




RESISTOR IK It .125" F TC"0«.|00 


29896 


C9.I/6-T0-100I-F 


»7RJ? 


0698.9969 


2 


0 


RESISTOR 1,15k It .125" P TC"06-100 


29896 


C0-I/8.T0-U51-P 


A7BJJ 


0698-3268 


7 




RESISTOR II. 5K II .125" P TC"06.|00 


29896 


Ca-l/8-T0-llS2-F 


A7RS0 


0757-0992 


9 




RESISTOR lOK II .125" P TC"06.tOO 


29896 


C0-1/6-T0-I002-F 


A7R»S 


0689-5621 


1 




RESISTOR 5.6K |o| .25" PC TC".400/*?00 


01121 


C8S621 




0757-0280 


3 




RESISTOR IK IX .125M F TC^D^-IOO 


29846 


C9-1/8-T0-1001-F 


A7RJ7 


0698-9069 


2 




RESISTOR I.I5K It .125" P TC"06.|00 


24596 


CO-i/a-TO-llSl-F 


A7Rje 


0696-3268 


7 




RESISTOR 11, SK |t .125" P TC"op.100 


29896 


Co.|/S.To-ll5E-P 


A7R19 


0757-0992 


9 




REOISTOR IoR It .|25" P TCPOf.lOO 


29596 


C4.I/8-TO-100E-P 


A7R0I 


0680.8621 


1 




RESISTOR 5.6K ut .25" PC TC".400/*TOO 


01121 


CB8621 


A7RU^ 


0757-0280 


3 




RESISTOR IK It .125" P TC>0«-100 


29846 


CO-Wa-TO-lOOl-F 


A7««3 


0698-0069 


2 




RESISTOR l.tSK II .125" P TC"0».|0« 


29846 


C4-I/S.T0-I1S1-P 


A7Ree 


0698-3268 


7 




RESISTOR II, 5K It .125" P TC"OP.|O0 


29896 


C4-i/B»To-11S2-F 


A7RA5 


0757-0992 


9 




RESISTOR UK It .125" P TCoOp.UO 


29896 


C9-1/8-TO-1002-F 


A7RA6 


0669-5621 


1 




RESISTOR 5,6K lot .25" PC TC".400/»T00 


01 12l 


CB8621 


A7R«7 


0757-0280 


3 




RESISTOR IK IX »17Srt F TC*0»-lfrO 


29896 


CO-l/B-TO-lOOt-F 


A7RA9 


0696-9969 


2 




RESISTOR I.I5K It .125" P TC"0»-U0 


29896 


C4.I/S.T0-II5I-P 


ATRao 


0757-0969 


S 


1 


RESISTOR 00.0k It .125" P TC"O6«l00 


29896 


C9-I/B-TO-9092-F 


A7RS1 


0698-3228 


9 




RESISTOR 40.0K II .125" p TC"0».U0 


284S0 


069B-S228 


A7R5J 


0757-0978 


6 


9 


RESISTOR 05. 3K It .125" p TC"0».I40 


29896 


C9-1/B-T0-98I2-F 


A7R5J 


0698-3228 


9 




RESISTOR 40. OK II .125" p TC"0»-UO 


ESOSo 


069B-322B 


A7RSA 


0757-0978 


6 




RESISTOR 05. 3K It .125" P TC"S«.|O0 


29896 


C9-1/8-T0-98S2-F 


K !: 


0698-1228 


9 




resistor 40. ok It .125" P TC"0*-100 


28480 


0698-3228 




0698-5575 


3 




RESISTOR lOOK ,5t .125" P TCsOOlOO 


29896 


C9-1/8-TO-1003-0 




0698.5571 


1 




RESISTOR 50K .51 .125" P TC"0*.100 


29806 


C0-1/8-T0-5002-O 




0698-5575 






RESISTOR lOOK ,St .125" P TC"O»-U0 


29806 


CO-1/6-TO-10O3-O 




0698.5573 


0 




RESISTOR 50K .St .125" P TC"S6-U0 


24896 


C4.I/8.T0-504E-D 


1 1! 


0690.3965 






RESISTOR lOS It .125" F TC606-U0 


29806 


C9-1/8-T0-3089-F 




0811-1799 


9 




RESISTOR 40.25k .It .45" R"H TCtOP-IO 


20990 


I40-I/40-4-OOE5I-B 




0698.7973 


9 




RESISTOR 50K .05t .125" P TC«0>-25 


lOTOI 


HP4CI/B-rO-50Si«» 




0696.1945 


U 




resistor IOS It .125" P TCsOt-UO 


ER506 


C4.|/8«T4»308R«P 




061S-179O 


9 




RESISTOR 00.25K .It ,05" P*" TCs06-IO 


20900 


t44-U4e-4«OOE51«B 


A7R66 


0698-7973 


9 




resistor 59K .055 .125" p TC"S6-25 


lOTOl 


HF9ct/8-T9o8002»0 


A7R»7 


0698-9158 


ri 




9E818TOR tOOK .it »t29w F TCB66-S0 


esobo 


0698-0188 


A7Ra6 


0696-7973 


Q 




resistor 50K .053 .125" P TC646-25 


lOTOl 


MF9CIF8-T9-5002-0 


A7R69 


0696-7975 


■■ 


2 


RESISTOR UOK ,051 .125" P TCpO»-2S 


19701 


MF«C1F8-T9»1003*0 


A7R7I 


0698-7973 


D 




RESISTOR SOK .053 .125" P TC"06-25 


19701 


MF4C1/8-T9-8002-D 


A7R7? 


0698-7975 


n 




RESISTOR UOK ,053 .125" P TCao«-25 


lOTOl 


KP4CI/8.T9-UOS-0 


A7R71 


0811-1799 


r* 




RESISTOR 00.25k .13 ,05" PM" TC«06-I0 


20900 


I90-I/00-D-9925I-B 


A7R7A 


0698-9956 




1 


RESISTOR 540 It .125" P TCmOp-IOO 


29806 


C9-U8-TO-I09R.F 


A7R7S 


0757-0999 






RESISTOR 20K It .125" p TCaOP-lOO 


29896 


C9-1/8-TO-2002-F 


A 7 R 76 


0757.0999 


D, 




RESISTOR 20K It .125" P TCoOo-tOO 


29896 


CO-U8-TO-I002-F 


A 7 R 77 


0757-0499 


M 




RESISTOR 2oK It .125" P TOOP-IOO 


29896 


C4-IP8-T0-E08E-P 


RT^TB 


0757-0999 






RESISTOR 20K It .125" P TC606-U0 


29896 


64.I/B.TO-2002-F 


A7R7b 


0757-0999 


^1. 




RESISTOR 20K It ,|2S" P TCrOP-IOO 


29806 


CO-1/8-T0-2002-F 


A 7 RB 1 


0757-0999 






RESISTOR 20K It .125" P TCpOp-UO 


29896 


C9-1/8-TO-2002-F 


A7RB? 


0757-0999 


1 




RC8I8T09 20K IX .tZSK F TC«09-tOO 


29596 


CO-IPS-TO-EOOi-P 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


»T»B1 


0737«0tt49 


6 




RESISTOR 20R U »I25W P TCaOA-100 


24546 


CO-I/S-TO-2002-P 


tTXSa 


O7S7-0tt<i9 


6 




RESISTOR 20K it *1256 F TC*0»-100 


2454b 


CO-t/S-TO-2002-F 


47R95 


07b7*09«9 


6 




RESISTOR 20K lt »)25M F TC«0*-100 


24546 


CO-1/8-T0-2002-P 




07S7*oae9 


6 




RESISTOR 206 It »l2Sw F TCaO^-'lOO 


24546 


CO-X/S-TO-2002-P 




07S7-0RAO 


6 




RESISTOR 20* IS ,|25W 2 TC*0*.100 


24506 


C4-I/S-TO-2002-P 


A7RBB 


0757*0^49 


6 




RtSlSTOR 20K It »I25W F TCaOt-lOO 


24506 


CO-1/6-TO-2002-F 


I7R60 


0717>oaa9 


6 




RESISTOR 20* IS .|25n f TCiOt'lOO 


20506 


CO-1/S-T0-2002-P 


»7R»1 


0757«0tt99 


6 




RESISTOR 20* IS .IlSR 2 TC*0».100 


24506 


C9-I/S-T0-2002-P 




07»7-0R«9 


6 




RESISTOR 20* IS ,125« 2 TC*0*-I00 


24546 


C*.|/a.70-2«02-2 


»7R9J 


07S7-0949 


6 




RESISTOR 20* IS .irS" 2 TC»0».100 


24546 


CO-I/S-T0-2002-P 


A7R9U 


07S7.0O99 


6 




RESISTOR 2QK It »12SW F TC«Oa»)00 


2*506 


CO-I/S.TO-20O2-P 


47«»S 


0757»0«09 


6 




RESISTOR 20* Is ,l25l« 2 IC»O*-I00 


20546 


C*-l/a.T0-2002-2 


*7«9b 


0757-0909 


6 




RESISTOR 20P It •l25w F TCa0»-100 


24506 


CO-1/S-TO-2002-P 


47R97 


06BU-5621 


1 




RESISTOR S-6K tot •2 Sm PC TCa-aoO/^700 


OlUt 


CB562I 


*7»90 


bbOO.bbZt 


1 




RESISTOR 5-6K lot PC TCa-4007^700 


01)21 


CB562I 




o«6«.$e2l 


n 




RESISTOR 5.6« lOt ,256 FC TC*-a00/^700 


01121 


CS5621 


*7»10l 


0b6U-562t 


1 




RESISTOR 5,6K lot *256 FC TCa»400/A700 


01121 


CS5621 


A7RtO<{ 


07S7-003A 


3 




RESISTOR 5,1IK It »)25H F TCpO*-10O 


24506 


C4-I/6-T0-5111-P 


•7»10i 


0757-0936 


3 




RESISTOR 5,11K It •125M P TCaOt*100 


24546 


CA-t/S-TO-Sni-F 


A7R10« 


07S7-oau2 


i 




RESISTOR lOK It *I25 m F TCbOa-100 


20506 


C4-I/6-TO-I002-P 


*7R|05 


0660.393) 


1 




RESISTOR J9* loS ,2S»< 2C TC».aoe/»S00 


0II2I 


CBJ9II 


A7RI06 


0bB0«tn3l 


9 




RESISTOR 10* lOS .2 Sn 2c TC*>*O0/*r00 


0112) 


CBlOlt 


*7*107 


0*8a-39ll 


2 




RESISTOR 39a 10% -25W PC TCb-4OO/7BO0 


01121 


CB19S1 


*7R10» 


0660-1031 


9 




RESISTOR 10* ms ,25« 2t TC*»«l)0/*T00 


01121 


CBloSl 


A7R109* 


069B-3160 


r-1 


1 


RESISTOR 3I.6K it .1256 p TCaOf-lOO 


20546 


C4-1/S-T0-3162-P 


A7Rt 1 U 


0b98*0090 




1 


RESISTOR 29.0* IS .I2S* 2 TC>0«.|00 


20546 


C4-1/B-T0-2942.P 


*7RU^ 


0696-3PP6 






RESISTOR U9.9K it *1256 P TCao^-lOO 


264So 


0696-3226 


A7»Mi 


0757-0036 






RESISTOR 5,t|K it .1256 P TCaoe-SOO 


20546 


C4-t/6-T0-Sn 1-P 


A7Pl!« 


0696-3099 




1 


RESISTOR 6.66K )t *1256 F TCaO^-tOO 


2*5*6 


C0«t/B-T0-e66R-P 


*7»M5 


0757-0036 


3 




RESISTOR 5,114 It .1254 F TCeOt-SOO 


24506 


C4.)/6.To-5n l-P 


A7Pltb 


0757-0978 


6 




RESISTOR 95.3K it -USM F TCao^-100 


Bf : ! S 


C4-1/S-T0-R532-P 


A7PH7 


0757-0065 


6 




RESISTOR 108* IS .125* F TCaOT'100 


BiTT!® 


CO-l/B-TO-tOOi-P 


»7Hlt8 


0696-3226 


9 




RESISTOR 49,9k ft •l25n F TCeOt-100 




069S-3226 


A7RU9 


0757-0976 


6 




RESISTOR 95.1* IS .125* 2 TCiOT-tOO 




C4-1/B-T0-9532-F 


A7R1P1 


0698-3226 


9 




RESISTOR 49,9K n ,125H F TCaOB-lOO 


Uiifl 


0696-322S 


*7Rl^^ 


0698-5575 


5 




RESISTOR tOOK .5x •125M F TCaof-SOO 


24546 


C4.)/B-Tc-t003-0 


A7RU3 


0696-3226 


9 




RESISTOR 09. 9K IS .125* 2 TC*0*«S00 


2S460 


0696-3226 


ArRiea 


0698-5575 


5 




RESISTOR 1004 ,9t *1250 F TCeo^*100 


24546 


C4-l/6-To-tO03*D 


»7*1?5 


0696-5573 


1 




RESISTOR 504 ,$t ,U5ii P TCaO^-100 


24586 


C6-t/6-TO-5002-0 


A7Pl^b 


06)1-1794 


2 




RESISTOR 99,2Sk »|t •059 Pmr TCaOt-10 


20900 


140-t/a0-0»4R2Sl-S 


»7R1?7 


0696-300$ 


2 




REsISTOR laa is .I25w 2 tC*o*>ioo 


24546 


c*-i/a-T0-i*aR.p 


*7*liB 


o«lf|79a 


2 




RESISTOR 99.2SK ,|t •oSW PNN TC«OF*tO 


20940 


l40-)/oO«D»992SfS 


A7RI29 


0698-3005 


2 




RESISTOR 188 IS .125* 2 TC*0>>I00 


24506 


C0-)/a-To-3OSR-P 


A7RUI 


0698-5573 


1 




RESISTOR 50* .5S .125* 2 TCaOftOO 


24506 


CO-1/S-TO-S002-0 


A7R1S2 


0696-7973 


9 




RESISTOR 504 ,05t .1256 P TCaO«-2S 


I9T01 


HP4Ct/S-T9-5002-0 


»7»UJ 


0698-4158 


6 




RESISTOR 100* .IS ,I25R 2 TC*»«-SO 


2S4S0 


069S-41S6 


A7R13U 


0698-7973 


9 




RESISTOR 504 ,o5t •125 n F TCaOt-25 


tOTOI 


MP4CI/S-T9-5002-0 


•7«1JS 


0698.0IS8 


6 




RESISTOR too* .IS .I25R 2 TC*0»>SO 


2B4S0 


069S-4156 


•7»IJ» 


0667-3301 


6 


2 


RESISTOR 33 lOt .SN CC TCaOe4l2 


01121 


EB3301 


*TB1J7 


0667-3301 


6 




RESISTOR 11 lOS .5* CC TC*0*4I2 


01121 


E61301 


«7RI)e 


0696-1193 


7 




RESISTOR 104 •2St .12511 f Tca»B-SO 


2S4B0 


o*9a-M9} 


*7*119 


0698.3)93 


7 




RESISTOR to* ,2SS .125* 2 rC*»*.S0 


2S*S0 


069a*I|0] 


A7RI00 


0b60-)0St 


9 




RESISTOR lOK lot .35 n PC TCa»400/A700 


01121 


CBIOlI 


«7U1 


ia?6>002fr 


3 


2 


IC COMP*R*TOR RrCh TO-99 


01295 


LMSIlt 


*TU^ 


1«20*0«1* 


5 




IC pp C>^OS D-TYPE P06-b00E*TRI0 DUAL 


0I92B 


C0«0IS*2 


A7U1 


laiO'ORaR 


7 




IC GATE CMOS NanD QyAD 2-lRP 


8I92B 


CDaoilAP 


A7U0 


1620-o9«3 






IC CATE CMOS NAND tPL 3-INP 


0192S 


CD4023AP 


A7US 


laiwiii* 


0 




IC CNTR CMOS eiN SYNCHRO P08-ED6E-TRI6 


00713 


MClOSlbSCP 


A7U6 


taio-iti* 


0 




1C CNTR CMOS 8IN synchro POS-EOGE-TRIG 


047)3 


MClOSlSBCP 


»7U7 


ia2o-o9ia 


4 




CC 22 CMOS J>* H/a 2OS-E06E-TRIC OU*l 


0192b 


C0«027tE 


A7U6 


ia2o.o9*l 






1C CATE CMOS NAND TPI. i-lNP 


0I»2B 


CD*02I*P 


*7U» 


1620-0909 


7 




IC C*TE CMOS N«NO quad 2>IN2 


0192a 


CD401UP 


ATUn 


1A20-0926 


2 




1C 82R CMOS QU*0 


0I92B 


CDso*l*E 


»TUU 


1620*1145 


7 




IC ePR CMOS iNv hex i*1np 


0I92b 


tO«0»9»F 


A7US3 


1620-o9o9 


7 




XC GATE CMOS HAND OUjD 2-INP 


01928 


CD40UAP 


A7U1R 


I82g.0201 


6 




IC OP AMP GP TO-99 


0I92S 


CA70ICT 


A7U15 


1620-1601 


0 




1C GATE CMOS EXCL-OR QUAD 2-JNP 


0192S 


CDiOTSSE 


A7Ulb 


1820-0936 


9 




IC FP CMOS J-K M/S P08-EDCE*TR16 DUAL 


0192s 


CD6027AE 


A7U|7 


ia20-09*6 


4 




IC GATE CMOS NOR quad 2-1 NP 


0192B 


COOOOI*P 


ATUIA 


1926-0021 


S 


12 


IC OP *MP GP TO-99 


27010 


unjion ■ 


A7UI9 


1626-0026 


3 




IC COMPARATOR PRCN TO-99 


012R1 


LMIIIL 


A7U21 


1926-0021 


6 




IC OP AMP GP TO-99 


27010 


LM310H 


A7U2? 


1620*0951 






IC MUXR/DATA-SEL CMOS 2-TO-l-LXNE QUAD 


0192S 


CD0019AP 


A7U2S 


ia2o>o9*» 


4 




IC G*tE CMOS NOR au*o 2-1 nP 


B!lf 'B 


CDooOltP 


A7U2a 


182o«0936 


4 




IC pp CMOS J-4 M/s P0S-ED0E-TRX6 DUAL 




CD4027AE 


A7U25 


1620-0951 






IC MUxR/DATA-SEl CMOS 2-TO-l-LXNE QUAD 




CD4019AP 


A7U26 


1620-095! 


1 




IC MUXR/DATA-SEL CMOS 2-TO-l-LlNC QUAD 




CD40I9AP 


A7U27 


1620-0203 


6 


■ 


IC OP AMP GP TO-99 

1 


■H 


CA741CT 



See introduction to this section for ordering information 
"^Indicates factory selected value 
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Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ATU2B 


I820.1UA 


1 




IC CNTR CMOS BIN SYNCHRO POS-EDBE-TRtO 


00715 


NCI0SI6BCP 




1620«II1A 






IC Cl*70 CMOS BIN S7MCHR0 90S*EDCC*T9tO 


04715 


MCI95ISSCP 


• TUJI 


t820«0958 






tc ICh CMOS o-type quad 


01928 


CD0002AP 


*7U)^ 


IS20-0S26 






IC AOOS CMOS BULL AOOEA 4*BIT 


0192s 


CD0006AP 


*7U5) 


I820-09S8 


1 




IC tCH CMOS 0 -TyPE quad 


01928 


CD0002AP 




1820*0926 


0 




rc AOOR CMOS Putt ADDER 0*817 


01928 


C90006AP 


A7U)5 


]820«1078 


5 




IC NMOB IK RAM 87A7 I*US )*8 


28OS0 


ieio*iors 


A7U>6 


1820*1078 


$ 




IC NMOS IR RAM sTA 7 t*US 5*9 


2S4S0 


1620*1076 


«7U)7 


tS20«l07S 


S 




IC NMOS IK RAM S7A7 I*US 5*S 


2S9S0 


1810*1078 


A7US6 


1820*1078 


5 




IC NMOS IK RAM STA7 t*US 1*S 


2SSS0 


1610*1078 


A7U19 


1820*1078 


5 




IC NMOS IK RAM STAT 1-U9 )*S 


286S0 


ISlO-1071 


A7U0! 


1820*1078 


S 




IC NMOS IK RAM 3TA7 I*US 1*8 


280S0 


1020*1076 


47U0? 


1820*1078 


5 




IC NMOS IK RAM STAT )*US 3*8 


284S0 


1620*1076 


A7W‘»3 


1820*1078 


S 




IC NMOS IK RAM sTaT t*US 3*8 


2S40O 


1820*1076 


A71>44 


1626*0021 


i 




1C OP AMP CP TO-99 


1T0I9 


LM5I0H 


A7U«$ 


1626*0021 


a 




IC OP AMP CP TO-99 


1T0I9 


LM310M 


A7UAb 


1826-0021 


Q 




IC OP AMP CP TO-99 


1T0I9 


LM310H 


A7U47 


1626-0021 


□ 




IC OP AMP CP TO-99 


27014 


LM310H 


A7U«e 


1620*09)9 


S 




1C 77 CMOS D-TYPE 70S*E08E*TRIB dual 


0191s 


C00015AP 


A7UA9 


1820-0951 


s 




IC mukR/DATA-SEL CMOS 2.ro-t-LINE QUAD 


01928 


CD0019AP 




1820-0951 


1 




IC NUAR/DATA-8EL CMOS 2-TO-l-tlNE QUAD 


0192S 


CDO0196P 




1820-0951 


1 




IC MUHR/DATA-SEL CMOS 2-TO-UCXNE QUAD 


0192B 


CD00196P 




1826-0021 


e 




IC OP AMP GP T0.99 


27014 


LM510H 


A7US9 


IS2o>(l9a9 


7 




IC GATE CMOS nano QUAO 2*INP 


Ol9lS 


CDOOIIIP 


A7U55 


1820-0939 


5 




IC PP CMOS 0-TYPE POS-EOCE-TRIG DUAL 


01928 


CDOOISAP 


A7US6 


|S20>lt lA 


0 




IC CNTR CMOS BIN SYNCHRO POS-EPOE-TRIS 


00715 


MClASlSSCP 


A7U57 


1820-1110 


0 




IC CNTR CMOS eXN SYNCHRO POS-EOCE-TRI C 


00715 


MC105166CP 


A7U58 


1820*0951 


1 




tc MUXR/DA7A*8EL CMOS 2*T0*1*LINE QUAD 


01928 


CDO019AP 


A7U59 


1820*0730 


0 


1 


IC MV TTL L M0NO8TSL RETR16/RESET DUAL 


0T265 


96L020C 


A7U6t 


1826-0021 


8 




IC OP AMP GP TO-99 


27014 


LH510H 


A7U6? 


1826-0021 


8 




tc OP AMP GP T0.99 


27010 


LM510H 


A7U63 


1820-0926 


2 




IC BPR CMOS quad 


0192s 


COO04UE 


A7U60 


1620-0926 


2 




1C BPR CMOS QUAD 


01928 


CDOOOtOE 


A7U6S 


ISio.OiAJ 


6 




1C OP AMP CP TO-99 


01928 


CA701CT 


A8 


05580-66506 


4 


1 


BOApD Assembly-control 


26080 


03580*66508 


ASCI 


0121-0026 


2 




CAPACITOR-V TRMR.MICA 50*58077 | 75V 


72136 


751517*7 


A8C2 


0160-2900 


1 


1 


CAPaC| 70R*7>I> 9T0P7 **St 500VOC M|c< 


20080 


0160*2900 


A8C3 


SISA.OSA] 


0 




CAPAC170R-7K0 .0IU7 •SO-205 tOOVDC CER 


28000 


0150*0095 


ASCA 


0160*0905 


2 




CAPAC1T0R-7XD 910P7 »*St lOOVOC MICA 


28060 


0160*0945 


ASCS 


OIAo.oAaS 


2 




CAPACITOR.PXD 9ioPP 7-58 lOOVOC MICA 


26oSo 


0160*0945 




Dlt0>016) 


8 




CAPACITOR-PRO 620P7 f-sE BCSVOC MJCA 


2S0S0 


0160*0565 




0150*0093 


0 




CAPACITOR-FID .01U7 »S0*20X tOOVDC CER 


26flS0 


0150-0095 




0100*0206 


6 




CAPACIT0R-7XD 2T0P7 7*SX 500VDC MICA 


72136 


OM15717IJ0500RV1CR 




0150-0060 


9 




CAPACITOR-FxO .lUP -S0-20X ICOyOC CER 


28460 


0150*0004 




0160-0870 


0 






28060 


0160*4670 


A8CU 


OtSo-0093 


0 




CAPACITOR-PXD ,0IU7 PSO-iOX tOOVDC CER 


26060 


0150*0095 


ASCl} 


0160-0161 


0 




CAPSCI70R-7IO .OIUP P-IOt ?OOVOC POLYE 


26060 


0160*0161 


ASCIA 


0160-0563 


8 




CAPACITOR-PxO 0?0PP **SX SOOVDC MICA 


26060 


0160*0565 


AsCIS 


0170-0055 


6 




CAPACI70R-PXO ,1UP 9-lOX lOOVOC POLYE 


26060 


0170*0095 


ABCU 


0tS0>0«9J 


0 




CAPACITOR-PXO ,0IUP 7S0-10S lOOVOC CER 


28060 


0150*00*5 


ASClS 


0150*0091 


0 




capacitor-fio ,etu7 yso-iox leovDc cer 


28060 


0190*0095 


abCiv 


0160-0160 


7 




CAPSCI70R-7X0 .059U7 9-IOX lOOVDC POLYE 


26060 


0160*0160 


Ascei 


0|Oo*017a 


5 




CAPACtTOR-PiO 10 UPy*10E 28V0C TA 


S6209 


|SoO|06X*OlOSl 


AeC22 


0160*01 66 


9 




CAPACttOR-PxO .068U7 9*108 lOOVOC POLYE 


26060 


0160-0166 


ASCJJ 


0160-?«»0 


5 




CAPACITOR-PXO .05U7 P*lo8 lOOVOC CER 


ISoSo 


0160*1*60 


ABC IS 


0|So.0S76 


5 




CAPACITOR.PXD .47079*108 55V0C TA 


5S1S9 


ISOOSTOXOSISAI 


• SCH 


0180-0197 


6 




CAPACITOR*7XO 1.1u 7**I08 lOVOC TA 


56269 


190D225X9020A2 


ABCiS 


0150*012? 


6 


2 


capacitor* 780 leoePP p*io8 sooVoc cer 


26060 


0150*0122 


ABC 27 


0150*01?? 


6 




capacitor-pko 100077 ♦*m soovoc cer 


26060 


0150*0122 


AbC2B 


0700*1790 


5 




CAPACITOR-PXO l5UP«*t08 lOVOC TA 


501S9 


kS0Ol96X9020B2 


a6C2« 


0180*1706 


5 




CAPACITOR-PXO tSUP*-t08 lOVOC TA 


561S9 


1500156X001081 


ABCll 


0180*0101 


2 


1 


capacitor-fid S0UP*T5*I08 sovoc al 


56269 


5005060050001 


ABCS2 


0100*1790 


$ 




CAPAelTaR*7X0 |SUPt*iOI lOVOC ta 


56269 


15001561*01081 


ABC]] 


0100-1790 


5 




CAPACITOR-PxO IfUPP'tOt lOVOC TA 


56269 


I900I96K902092 


A8CP1 


1901*0090 


« 




DIOeC-ONITeHINO SOV Ooms ins 00*55 


26060 


1901-0090 


ASCII? 


1901*0090 


1 




0I0DC-8WITCHIN6 50V 59MA 2N0 00-55 


26060 


1*01-0090 


A8CR3 


1901*0000 


« 




OIOOE-SnITCMING 50V 50MA 2NS 00-55 


28060 


1901-0000 


A8C90 


1901*0990 


1 




OlOOe-SMlTCHlNG 5oV 50MA 2N8 00-55 


26060 


t«0l*00*0 


ABCRS 


1902*0001 


9 




OlOOE-ZNR S.ltV 58 00-59 P0*»«i« 


26060 


1*01*00*1 


A6CR6 


1901-0000 


1 




OIODE-SHITChINg SOV SOMA INS 00*55 


26060 


1*01-00*0 


AbCR7 


|9o?*)|0? 


0 




OIOOE-2NR 12. IV SI 00-55 PO«.«N 


28060 


1*01*1|S1 


4BCR6 


1901*0090 


1 




OlOOC-SPlTCNlNe 50V Soma ins D0*5S 


28060 


1*01*00*0 


ABCR9 


1901-0000 


1 




OlOOe-SKXTCMING 50V $OMa 2f»s 00-55 


26060 


1901-0090 


ABCRll 


19(11*0090 


\ 




DI0DE*8N|TCHING SOV Soma ins 00*55 


28060 


1*01*00*0 
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* Indicates factory selected value 




















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


i 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


46CRI2 


I90l*00a4 


1 




010De-8NtTCHlNC 36V 50MA 2N$ DO-19 


26480 


1901-0040 


fteCRtl 


ioo2*)aii 


7 


2 


010DE-2NR 38.5V 5« 00-35 P0e.4N 


28480 


1902-3311 


AfiCRia 


1902*3311 


7 




0I00E.2NR }8.SV St OO.JS PDa.BH 


28480 


IR02.SIII 


AACRlS 


1901*0033 


2 


5 


OlOoe-CEN PRR 180V 200MA dO-7 


20480 


1901-0031 


ASCR16 


1901*0033 


2 




OlOOe-GtN PRP 180V 200MA 00-7 


20480 


1901-0031 


aecai y 


1901*0033 


2 




OlOpE'CEN PRR UOV 200HA DO-T 


28«S0 


lOOI-OOIl 


AflCRitl 


1901*0033 


2 




OlOOC-CCN PRP 180V 200MA DO-7 


28480 


1001.0055 


46CR1« 


1901*0033 


2 




0I0OE*GEN RRR 180V 200HA 00»7 


2B480 


1901-0031 


ascaai 


1901*0050 


3 


1 


OtOOE-SMXrCHtNC 60V 200MA 2NB 00-35 


2B480 


l«0|.0050 


A6CR22 


190l*00«0 


1 




OIOOE-SotTCHINO sov Soma 2N8 PD»SS 


2B480 


1901-0840 


Ate"?! 


1901*OOAO 


1 




oiode*8niTching Sov soha 2ns od>ss 


2B480 


1901-0000 


A6L 1 


9100-0129 


1 




INDUCTORRr-CH-MWO 220UH 5X etOODA.ieStO 


2BU80 


9100-0129 


Asti 


9l«o.()l29 






INDUCTORRF-CH-MtO 220U>4 9X . 1660X^38516 


2B480 


9140-0129 


A6li 


9100-5282 


9 


i 


INDUCTOR 200UH 20t .SSOA.SIC 


28060 


9100-3282 


A6L0 


<*1C0*32«2 


9 




INDUCTOR 200UH 20X .55DX.5k6 


26480 


9100*3282 


ABOl 


IBSb.0071 


7 




transistor NRN si RD«300NM PT»200>«HZ 


mvM 


1854*0071 




1654*0071 


7 




TRANSI8T0R HPH 9l PP«300Mm rTR200MH2 


K a 


1654-0071 




1B5S*00B1 






transistor j-fst n-chan d-**ode si 




2N5245 




1655*0081 






transistor j-ret n-chan o»»ooe si 


Bf 9 


2N5245 


ABOS 


1653*0010 


2 




transistor PNP 81 T0«18 PDalAORR 


28460 


■655.0010 


ABOe 


1B53-0010 


2 




transistor PNP 61 T0*IB PDe360^» 


26080 


1853-0010 


ABor 


1854*0071 


7 




transistor NPN 81 RDR300M»« FT>20DMh2 


28480 


1854*0071 


AB08 


1854-0071 


7 




transistor NPN SI PORJOOR" FTR200RN2 


28080 


iBSA.OOTt 


ABS9 


1653-0010 


2 




TRANSISTOR PNP Si TO-lB PDP360NW 


26460 


IBS5.00I0 


ABOM 


1654*0071 


7 




TRANSISTOR NPN 81 PD»300NH FT»2oONHZ 


28480 


1858*0071 


Aeoi; 


IBS). 0086 


2 


3 


TRANSISTOR PNP 81 POsHO^H PT940NH2 


27014 


2N50ST 


ABOl ) 


1654*0071 


7 




TRANSISTOR NPN 81 P0*300MP fTP200PH2 


28480 


1854-0071 


AOBIU 


l8Sa>0071 


7 




transistor NPN 81 POR300NH PTa20OMH2 


28480 


1854-0071 


AB0I9 


1654-0019 


3 


2 


TRANSISTOR NPN SI TO-tS Po«l60MN 


28 VB 0 


1850-0019 


AB0I6 


1653-0016 


6 




transistor PNP $t TO-92 PDa300Nrt 


26460 


1853-0016 


AB0I7 


1654*0019 


3 




transistor NPN SX T0*tS PDa360NN 


28480 


IBSR.OOIR 


AnOiA 


1654*0232 


2 


1 


TRANSISTOR NPN $1 TO-39 PDaiN FTaiSNHZ 


2S4B0 


1650.0252 


A6019 


1654*0474 


a 


1 


transistor NPN SI PO*>IOMH FTaIOOMNZ 


04713 


2N555t 


AsQrt 


1854-0976 


6 


1 


transistor NPN 2NS8T0 SI T0.6A POlSSN 


OIR28 


2N3879 


ABQ2P 


1853-0010 


2 




transistor PNP SX TO-IB P0a360MN 


28480 


1655*0010 


ABQ23 


1B5S-008I 


1 




TRANSISTOR J-FEt N'GRAn O.moSE St 


0I2RS 


2N520S 


ABRI 


2100*3354 


9 




REsISTOR-TrRR 5«R lot C 3 IDE.ADJ I.trN 




2100-3354 


AeP2 


2100-3358 


3 


1 


RCStSTOR-TRHR |» 201 C 8IDE-ADJ l-TRN 




2100.5558 


A6R3 


2100-3357 


2 




REStSTOR-TRHR SOOK lOt C SIDE.ADU |.TRN 




2100-3357 


ABRo 


2100-3353 


8 




RESISrOR-TRNR 20 K lOt C SIDE-ADJ I.TRN 


Bit : ; B 


51S6ll.y06.205 


A»RS 


066Q.472I 


0 




RESISTOR O.TK tot .2SN PC TCa.« 00 /*T 0 O 


B1 i I 


C5472I 


*6^6 


0683-4715 


0 


3 


RESISTOR aro St .251 PC TO-aOO/AAOe 


01121 


esarts 


A8»7 


0683-1825 


7 


1 


RESISTOR t.SK St .2SM FC TCp.SOO/aTOO ' 


01121 


CS1825 


abRB 


0684-2231 


3 




RESISTOR 22K lot .2S« PC TCa.aOOPABOO 


01121 


CS225I 


A6R9 


0683-3325 


6 




RESISTOR S.SK St .2SN PC TCa.aOO/>TOO 


01121 


CS552S 


ABRtI 


0664-2231 


3 




RESISTOR 22R lot .2S« ft TCa.AOO/»SOO 


0M2I 


CS225I 


ABR12 


0684*2231 


3 




RESISTOR 22K tot .2SN PC TC*.«00/»S00 


01121 


CB223t 


ABRI3 


0696*4463 


0 




RESISTOR 10. TK It .I2SR R TCboA.IOO 


24546 


C4*ty6-T0-1872-F 


A»aio 


0698*4463 


0 




RESISTOR tS.TK it .I2SN P TClOP.lOO 


24546 


C4-I/6.T0-1872-F 


ABRIS 


0757-0449 


6 




RC8I8TOR 20K tX .125M F TCaOA-IOfr 


24546 


C6-t/6-T0-2002-F 


ABRt6 


0757-0449 


6 




RESISTOR 20K It .|3SN P TCROflOO 


24546 


C4-I/8-TO-2002-F 


AeRir 


0757*0442 


9 




RESISTOR |*K |t ,ias« P TC»o*-|00 


24546 


Co*l/S*To»l 002 -P 


ABRiB 


07S7>09«9 


6 




RESISTOR 20K It .I2Sn * TCoOa.IOO 


24546 


C4.I/S.T0.2002.P 


ABRIr 


0757-0280 


3 




RESISTOR IK It .12SN P TCo0*.|00 


24546 


C4-1/8-T0-U01-F 


abrzi 


0698-4073 


8 




RESISTOR S.OOP it .I2SN P TCroa.IOO 


24546 


CO.I/S.TO.BD61.P 


ABR22 


0757*0458 


7 




RESISTOR Si. IK It .l2Sn P rcaop.loo 


24546 


C4.I/S.T0.51I2.P 


ABRiJ 


0757*0451 


0 


1 


RESISTOR 20.5k It .I2SN p Tc'OA.IOO 


24546 


C4-l/8-T0-24|2-f 


ABR2A 


0683-1555 


0 


1 


RESISTOR i.SN St .258 PC TCo.OOO/ftlOO 


01121 


CSI555 


ABR25 


ootA.iaai 


1 




RCSISrOR tOOK tot .tsp FC TCP-400/A800 


01121 


C8104I 


•e"26 


0757-0456 


7 




RESISTOR 51. |K It .I25K P TCoo»«lBO 


24SOO 


CR.|/S.TO*5ltI.P 


ABR27 


0757.0056 


7 




RESISTOR Sl.lK It .l2Sp P TCoOflOO 


24546 


C0.I/S.T0.SII2.P 


AbRJB 


07ST.0RT2 


5 


1 


RESISTOR 200 K It .125K P TOOvlOO 


20S06 




A0R29 


0757-0458 


7 




RESISTOR St. IK It .I2SN P TCiOA.IOO 


24946 


e4-i/B-T6-5tl2-F 


ABR5) 


0696-4503 


5 


1 


RESISTOR 08. SK It .I2SH P TOOA.IOO 


24506 


C4-I/B-T0-6652-F 


ABR)? 


0696-4526 


2 


1 


PCSISTOP 19IK It .S25 n F TCaOt-lOO 


20SR0 


ca.i/6.to.l*ll.p 


RBRJJ 


0696.4507 


9 


1 


RE8I8T0R T0.8K |t .I2SN P TCoOflOO 


24546 


C4-1/8-T0-76B8-F 


A0RSO 


0664*1041 


1 




RESISTOR loOK tot .2SM PC TCo. 000/*800 


01121 


CSlOOl 


A8R3S 


0664*5631 


5 




RC9I8T0R 56R lot .iSN FC TCP-400/A800 


01121 


C5581I 


A8P36 


0757-0465 


6 




RESISTOR tOOK lx .I2SM P TC>0*.I00 


24946 


C4-i/e*Te-iooi-F 


A SR}* 


0683-2225 


3 




RESISTOR 2.2K St .25 n Pc TCo>«00/»700 


oust 


C52225 


ABR39 


0757*0042 


9 




RESISTOR lOK It .I2SK P TCaOa.IOO 


20546 


CO.IPS.T0.ID02.P 


abRri 


0757-0477 


0 




RESISTOR 512K It .IISK P TOOt.lOO 


l»TOI 


MFsCt/B.To.5525.P 


ABRA? 


0698*4541 


1 


1 


RC8I8TOR 4a2R |t .IZtM F TCa09-100 


26460 


0696-4541 


ABRR) 


0757*0483 


8 




RESISTOR S 02 K it .12SR F TCoOa.tOO 


28480 


OP5T.OOS5 


ASROA 


0604*1631 


7 




RESISTOR ISK lot .2SK PC TC>-ROO/»SOO 


01181 


CB18I1 


abros 


0604*1631 


7 

L 




RESISTOR ISK lot .25K PC TO.OOO/aSOO 


0U2I 


CB|811 




See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 


HP Part 


Designation 


Number 


A6R96 


0669-1691 




0660-1091 


A6RU6 


0669-104] 


ABP49 


0664-5691 


A6R90 


0696-1161 


A6RS1 


068(1-0791 




0689*2225 




0664-0791 




0797-0440 


*6059 


0797-0469 


*BR56 


0660-4791 


A6RS7 


0660-4791 


*0R5B 


0690.3519 


A6R59 


9690.3226 


*6R61 


0698-3149 


*eR6? 


0696-3266 


AAR6) 


0696-4592 


AORbO 


0696-3460 


*eR69 


0698-7132 


*6066 


0696-4509 


A6P67 


0757-0406 


A6R66 


0757-0460 


A6P69 


0604-1041 


A6R71 


0660-1001 


A6R7? 


0757-0194 


A6RM 


0757-0271 


*6r;« 


0757-0204 


A6R75 


0757-0202 


A6R76 


0797-0269 


A6R77 


0698-3161 


*eR76 


0696-3149 


A6R99 


0797-0209 


A6R96 


0797-0401 


*6U1 

*6^2 

A6U1 


1626-0021 

1026*0021 

1026-0041 


ASUtt 


1026-0021 


A6US 


1026-004} 


A6U6 


1626-0041 


A6U7 


1020*0201 


*eo6 


1020*0201 




1209-0040 

1291-0509 


*9 


01500-66500 


AOCl 


0170-0042 


*9C2 


0121-0407 


*90 


0121-0407 


*9Ctt 


0121*0407 


A9C5 


0121-0407 


A9C6 


0121*0407 


A9C7 


0150-002? 


A9C6 


0140-0162 


A9C9 


OlSO-OOIt 


A9C10 


0160*2207 


A9C11 


0150-0022 


A9C12 


0190-0022 


A9Cl) 


0160-0196 


A9C10 


0150*0022 


A9C19 


0150*0022 


A9C16 


0100-0229 


A9C17 


0100-0229 


A9Cte 


0140*0210 


A9C19 


0160-2196 


A9C21 


0100-0060 


A9C2? 


0160*2204 


A9C29 


0100-0197 


A9C20 


0100-1756 


A9C29 


0100-0061 


A9C26 


0100*1750 


A9C27 


0100-0210 


A9C20 


0140-0210 


A9C29 


0100*0060 


*9O0 


0100*2204 


A9C91 


0160*0761 



Description 




RCaiSTOR ItK tot .2SH rc TCo>S0«/f«00 
RESISTOR 18K lot .2SH fc rC»«00/*S00 
RESISTOR lOOK lot .aSR RC TC«-400/»S0» 
RESISTOR SOK lot .2SW FC TC*>aOO/»800 
RESISTOR 38. IK |t .USR P TC««T-10« 

RESISTOR 4TK tot ,2** PC TC>>«0O/*S00 
RESISTOR 2.2K St .2Si> PC TC»«00/*TOO 
RESISTOR «TK lot .25R ft TCO'ROO/tSOO 
RESISTOR 20K It ,|2SW F TC*4*-IOO 
RESISTOR lOOK It .USN'F TC*S*«I00 

RESISTOR OTK lot .2SR FC TC«.000/*SOO 
RESISTOR OTK lot .2»W Ft TC»-000/»800 
RESISTOR 12 . OK It .I2SR P TCoo.loo 
RESISTOR 49. 9K It .I2SW P TCFOftOO 
RESISTOR 255K it .I25R P TC4O+-10C 

RESISTOR 23TK it .I2SM F TCBO*«tOO 
RESISTOR 280K It .I2SN F TCb 9**IOO 
RESISTOR 422K It .I2SH F TCbO*>IOO 
RESISTOR l« It .I25R P TCaOflOO 
RESISTOR T1.5K |t .125* F TC*Ot-lOO 

RESISTOR 750* It .125* F TC*04>tOO 
resistor 150k It .I25 h F tC* 04«IOO 
RESISTOR toOK lot .25* FC TC*«400/*So0 
RESISTOR lOOK lot .25* FC TC*- 400 /»aoO 
RESISTOR 51.1 It .125* F TC*0«>tOO 

RESISTOR 3,01k It .125* p TC«Ot-IOO 
RESISTOR 150 It .125* F TC*0»>IO0 
RESISTOR 221 It .125* F TC*04-IOO 
RESISTOR 2K It ,125* F'TC*0t.|00 
REsIsTOR 3B.3K It .125* F rC«p».|00 

RESISTOR 255K |t .125* F TC*0*-t00 
RESISTOR 2K It ,125* F TC*0*>t«0 
RESISTOR 100 It ,125* F TC*OflOO 

IC OP »*P 6P T0.99 
IC OP SHP CP T0>99 
IC OP AMP CP T0.94 
IC OP »MP CP TO-99 
IC OP t*P CP T0>99 

IC OP *HP Op TO'P* 

IC OP AMP CP T0>49 
IC OP AMP CP T0>94 

HEAT SINK T0.8.CS 
CONNECTOR 3-PIN M POST TYPE 



BoarO Assembly-Input (std. sssoa only) 

CAPtClTOR-F|0 .3 SuF —St lOOyOC POLyE 
CAPACITOR-V TRMP.PSTN .T-IPF OOOV 
CAPACITOR-V TRMR-PSTN .T-3PF *00V 
CAPACITOR-V TRMR-PSTN .T-SPF 600V 
CAPAClTOR-V TRMR.PSTN .T-3PF 600V 

CAPACITOR-V TRMR-PSTN .T-3PF 600V 
CAPaCITOR-PKO 3.3PF — lOt 500VOC TI OIOK 
CAPaCITOR.FKO OTOOPF —lot 300V0C MICA 
CAPACITOR-FKO I.5PF *-20t SOOVOC TI OlOt 
CAPACITOR-Fte 300PF 4-St SOOVOC MICA 

CAPACITOR.FIO 3.SPF — tOt SOOVOC TI DIOI 
CAPACITOR-FKO S.3PF —lot SOOVOC TI 0101 
CAPACITOR.FKO I8PF —5t SOOVOC MICA 
CAPACITOR-FKO 3.IPF —tot SOOVOC TI OIOK 
CAPlCiroR-FKO S.3PF —lot SOOVOC TI OIOK 

CAPACITOR-FKO 33UF— tot lOYOC TA 
CAPACITOR-FKO 3SUF— lot lOVOC TA 
CAPACITOR-FKO 2T0FF —St SOOVOC "ICA 
CAPACITOR-FKO 20PF —St SOOVOC MICA 
CAPACITOR-FKO 200UFO75i|Ot 3V0C AL 

capacitor-fko ioopf t-st loovoc mica 

CAPACITOR-FKO 2.2UFo-t0t 20V0C TA 
CAPACITOR.FIO SOOUFoTS-IOt SVOC Al 
CAPACITOR.FKO lOOUFvTS-IOt I6V0C AL 
CAPaCITOR-FKO SOOUFOTS-IOt SVOC AL 

CApAClTOR-FlO S.SuF— 20t ISvOC tA 
CAPACITOR.FKO 2T0PF —St SOOVOC MICA 
CAPACITOR.FKO 200UF*TS-I0t 3V0C AL 
CAPACITOR-FKO IOOPF —St SOOVOC MICA 
CAPACITOR.FKO 5PF — tOt SOOVOC MICA 



See introduction to this section for ordering information 
•Indicates factory selected value 




Mfr Part Number 






CBlSSI 

csissi 

CB104I 

CBSOSI 

C4.I/8.T0-S8S2-F 

CSVTSl 

CB2225 

CSRTSl 

C4.IV8.T0-2002-F 

C4.I/S-TS-I00S-F 

CSRTIl 

CSRTSl 

C4.U8.T0.I2R2-F 

0098.3228 

C4.I/S-T0.25SS-F 

C0.IF8.T0.2ITS.F 

CR-IF8.TO-2SOS-F 

0696-1060 

0696*7SS2 

Ca-U 6 -T 0 »M 52 »F 

075T-0066 

C4-UO-TO-t901-F 

CBiOOt 

CBlOOl 

C4*l/6-T0»9lRl-r 

ca-i/6-To->on«F 

C4-l/a-T0-t5l-F 

Ca-t/ 6 -T 0 » 22 tR-F 

ca-t/e»To»2ooi-F 

C4-ua-T0-}6K-F 

CO-t/e-T0*295}»F 

C4-1/6-TO-200I-F 

C4-t/e-TO*101«F 



CASOTt 

CATOtCT 

CA741CT 

12O$*00R6 

I2S1*0S99 



05S60-66S69 

Ct-S)00 

9S6-D16 

996*016 

996*016 

596*016 

996*016 

0190*0022 

DH 2 OFO 72 R 0 I 00 NV 1 CR 

0190*0011 

0160*2207 

0190*0022 

0190*0022 

0160*0996 

0190*0022 

0190*0022 

1900996X601092 

1900996X901092 

OM19F2T1J0900N91CR 

0160*2190 

9002070009CC2 

0160*2206 

1900229X902062 

90D90700090C2 

90D10700160C2 

90D90700090C2 

1900119X0019*2 

OR|9F2TlJolOOFViCR 

90D207C009CC2 

01b0*230a 

0160*0769 















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


»«CJJ 


0i9C-l7S9 


9 




ClRlCITOR-FxO SO0UF97S-IOX 3VDC *L 


562Sa 


30DS0760DIDC2 




0160-0061 


5 




CAPaCITOR-MO tOOUP«’f5*tOX 16VDC AL 


562SS 


10DIO7COI6DC2 


tvClu 


0160-0137 


6 




ClPlCnOR.FXO IOOUF»-20( IOVDC t> 


562SS 


tSoOlOTXOOIORZ 




0160-2724 


9 




eiPlClTOR-FlO lieoPF ♦-2* SOOVDC RlCl 


26460 


0100«2724 




0140-0217 


9 




ClPACtTOR-PXO tallPF 9-21 lOOVDC >*IC1 


72136 


DMtSFlOlOOlOORVlCR 


*»CjT 


0160«)2»9 


9 




CIPICITOR.PXO riioPP 9-lR looFCC MICA 


K 1 


6160-3169 


4909 


OUO>OM1 


2 




CAPACItOr-FxD laopF >.|t loovRC mjci 


K 9 


0100*0341 




0160*3269 


9 




CAPACITOP-PIO 76I»PF *•!* ICOXOC MICA 


K a 


OI60-3Z69 


49C«] 


0140*0233 


9 




CAPACITOR-FxO aSOPF 9-iX lOOVOC MICA 


T2I3S 


DNl5F08lFOlOOPV|C 


A9C«2 


0160*2230 


2 




ClPACItOR-Fxe J109PF ♦-« lOOVPC MJCA 


2606p 


0100*2230 


»»c<u 


0160-0303 


6 




CAPACI70R-F«0 I00UF*7»-J#X IVDC AL 


562B9 


39o>orooo3csi 


A9Ca« 


0150-0095 


0 




CAPACITOR-FXO .OIUF »«0-20< lOpVDC CCR 


26466 


0150*0093 


49C49 


0160*0374 


3 




CAPACITOR-FXO tOUFflOX 20VDC TA 


56269 


15ODI0OX9O20S2 


A9CQS 


0160*0574 


3 




CAPACITOR-FIO loUP^-103 20VDC TA 


56269 


1500106*902082 


4 9C46 


OtSO.009} 


0 




CAPACXTOR*FXO .OtUP t60*20X tOOVDC CER 


26460 


0150*0093 


49C«7 


0160*0197 


0 




CAPACITOR-F«0 2.2UF9-ICX 20VDC Ta 


5S2B9 


1500225X902012 


A9C49 


0160*2605 


5 




CAPACITOR-FXO ,02UF tao-291 2SVDC CER 


26480 


0100*2005 


A9C09 


0150*0093 


0 




CAPaCITOR-FXO .OIUF 900.20* lOOTOC CER 


28460 


0150-0093 


A9CS1 


0160*2035 


5 




CAPACITOR-FXO TSOPF 9-5X lOCVOC MICA 


26460 


0100*2035 


A9CS2 


0160*0197 


6 




ClPlCITOR-FXO 2.2UF9-I0X 20VDC TA 


56269 


1S0D225X9020A2 


‘■(Csj 


OISO-0093 


0 




CAPACITOR-FXO .o|UF 9go-20> lOOVOC CER 


28480 


0150*0093 


>9CSa 


OIRo.0177 


6 




CAPACITOR-FxO 2.2uF9.|CX 20V0C T* 


56269 


150D225I9020A2 


A9CSS 


0160-2009 


3 


1 


CAPACITOR-FXO S20PF —SI lOOVOC MICA 


28480 


0100*2009 


49CS9 


0160-0197 


6 




CAPACITOR-FXO 2.2UF9-10* 20VDC TA 


$6289 


|5o022S*9o20A2 


A9C57 


0150*0093 


0 




CAPaCXTOR*P]IO .OIUF ♦60-20X lOOVDC CER 


2SaSo 


0150*0093 


«»cse 


0150*0093 


0 




CAPACITOR-FXO .OIUF 990.20X lOOVDC CER 


28480 


0150-0093 


A9CS9 


0160*0197 


6 




CAPACITOR-FXO 2.2UF9-10X 20V0C TA 


562S9 


1S0D225V9020A2 


A9C91 


0160-0226 


6 




CAPACXT0R*FXD 22UF4*10X ISVDC Ta 


56269 


1500226X901582 


A9C92 


0160-0197 


6 




CAPACIT0R*FX0 2,2UF6*10X 20VOC TA 


S62B9 


I50D225X9020A2 


A9C93 


0160-0339 


0 


2 


CAPACITOR-FXO SoUF9TS-IoX IfeVOC AL 


56269 


3005060016082 


A9Cee 


0100*0197 


B 




CAPaCITOR-FXD 2.2UF6-IOX 20VDC TA 


El 


150D225X9020A2 


»»C6S 


0160*0226 






CAPACITOR-FXO 22UF9-I0X ISVDC TA 




1500226*901582 


>9Cb6 


0160-0339 


Q 




CAPACITOR-FXO 50UF9r$-t0X 16V0C AL 


Biif 


30050600I6CB2 


A9C9) 


1901-0040 


N 




OIODC-8WXTCKIN& 36V 50^A 2^3 00-35 


2B480 


|90l-00«0 


A9C92 


1901-0040 


1 




0X0DC*SnXTCmXN& SOV 56M4 2N3 00*35 


26060 


|9oi-ooao 


A9CR3 


1901-0040 


1 




OXODE-SHXTCHtNG 3oV 50MA 2NS 00*35 


26460 


1901*0040 


A9C90 


1901-0040 


1 




OIODE-SNITCHING lOV SOMA 2NS 00-3S 


28060 


|9oi-0oao 


A9C99 


1901-0040 


i 




0I0De*86XTCHtNC 30V SOMA 2N8 00*35 


26480 


1901*0040 


AOJl 


1251-2969 


B 


1 


CONNECTOR*PhONO BXRCiE PHONO JACKI DIP 


28480 


1251-2969 


A9L1 


9I00-J26# 


a 


1 


INDUCTCRRF-CH-mld 2.3RMH 21 .Oo a'200 


28460 


9100-3260 


A9L2 


9100-3259 


0 


t 


INDUCTORRF.CH.MLO 2,aaMH |0X Oa2eo 


26460 


9100*3259 


A90 


9100-1210 


3 


1 


XNDuCTORRF*CH*M|.0 2*I5h 2X .60 Qe206 


26460 


9100*3260 


A9L0 


9100-3277 


a 




INOUCTORRP-CH*MtO }«1MN 1% .620 0«tS0 


26460 


9I00-32TT 


A9L$ 


9170*0690 


i 


1 


C0RE*8HXEt0|N6 6EA0 


26460 


9170*0894 


A90t 


1655*0377 


a 


1 


TRxNSISTOR J-FET N-CHaN O'MOOE TO-IO Si 




1855*0377 


1902 


1654-0226 


4 




transistor NPN 2N4364 8l TO-16 POaSOOHN 




2N4360 


190J 


IB53-0066 


2 




transistor PNP si PDaSIOMa FTaaOHHZ 




2N5087 


A90A 


1654-0071 


7 




TRANSISTOR NPN 81 PDeSOOMp FTe200MHZ 




1654*0071 


A90$ 


1654*0071 


7 




transistor NPN SI PO»300HN FT»200MKZ 


Kiiifl 


1654*0071 


AQ06 


1654-0226 


4 




TRANSISTOR NPN jNaSSa SI TO.|S PDaSooMN 


Uses 


2N4S64 


A907 


iMi-ooei 


2 




transistor PNP 81 P0b 310MH FTtAOMHZ 


27014 


2N5067 


A9Q6 


1654-0071 


7 




transistor NPN SI PO 130SMN PTa2ftOMHZ 


ZBOSO 


1856-0071 


AQ09 


1650-0071 


7 




TRANSISTOR NPN 81 POft360HN FTe200MKZ 


26460 


1850-0071 


A9011 


1654-0071 


7 




transistor NPN SI POaSOSM* FT*2aOMi9Z 


28460 


1654*0071 


49QI2 


1654-0071 


7 




transistor NPN SI POASOOMN FTaZSOHNi 


26460 


IS54-007I 


>9011 


1654-0071 


7 




transistor NPN a! POeiOO'^R FT6200MH2 


26460 


|B5*-007t 


A90U 


1654-0226 


4 




TRANSISTOR NPN 2N4364 61 T0»|6 POeSOOMM 


11606 


2N0S64 


A9Q1S 


1653*0010 


2 




TRANSISTOR PNP St TO*l6 P0«366MN 


26480 


IS53-00I0 


A9016 


1654*0071 


7 




TRANSISTOR NPN ai POelOOMN FT6280MHZ 


26460 


1850.0071 


• 9017 


USa.gori 


7 




transistor NPN 81 PdpSOOmn fT*Z»0mhZ 


26460 


1S59.007I 


A9019 


IMi-OOTt 


7 




TRANSISTOR NPN 81 POaSOOMN PTpZSOMHZ 


ZSaSs 


IS54-0071 


190|9 


|«11-09|« 


2 




TRANSISTOR PNP St TO-IS P0i3a»MN 


ZS6S9 


|S53*P0i0 


>9'" 


2l00-05e0 


7 


1 


RE6|ST0 R*TRmr SOON IPX c T0P*aDJ 1*TRN 


28480 


1100*0580 




2IOS-01OO 


0 


1 


RE8I8T0R-VAR N/$N 5X tO| tlN SPST-NO 


26460 


2100*0640 




0696-5159 


9 


2 


RCeXSTOR IM .5X .25N F TC«09*100 


26460 


0698*5159 




0696-4055 


2 


2 


RESISTOR IK .25* ,I25H P TCa09-l00 


03666 


PMES5-W6.TO-IOOI-C 


A9RS 


0696-5132 


6 


2 


RESISTOR OOOK .5* .25* P TCa09-IO0 


zsaso 


0098*5132 


• 906 


0757-0271 


2 


2 


RESISTOR 124k tX .125N F TC9P«^*100 


24540 


C4-1/6*T0*1241*p 


A9R7 


0»98-ll»t 


0 


1 


RESISTOR II.IIK ,25* ,I25N F TCa09.|00 


26460 


069a»8681 


A9R6 


0696-5132 


6 




RESISTOR 990N .51 .25H F TC«0«’*10P 


26460 


0698*5132 


A9R9 


0696*5131 


7 


2 


RESISTOR 080K .5* .25* F TCB09-ICO 


|9T0I 


HF52Cl/4-r0*9003*O 


A9RI t 


0696-6659 


6 


1 


RESISTOR I27K .251 *125^ F TCiP^*IOO 


28460 


0698*6659 


19RI2 


0696-5131 


7 




RESISTOR 900K «5X F T€60«^*l00 


|9T0| 


NP$2Ci/4*T0*9003*O 


A9R13 


0757-0430 


5 




RESISTOR 2.21N IX .I25H F TC»9t*10Q 


24540 


C4-1/8*T0*82U*F 


• 9R|« 


0696-3150 


6 


t 


RESISTOR 2.37K IX .123* F TCa09-l00 


24540 


ca-us.To-2371-r 


A9RIS 


0690-5159 


9 




RESISTOR IM .5X .25H F TC«0t*lP0 


esoso 


0698*5159 


A9RI6 


0757-0624 


1 


1 


RESISTOR 2K U .5N F TC»Ot*10O 


26460 


0757*0824 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




066a«t041 


1 




Re8t870R lOOK 108 «28H FC TC9.900/9000 


01111 


CBI04I 




069A«S5ai 


7 




ReS1870R 13.79 It .I28R F TCoOF.lOO 


20506 


CO-l/6-T0-l)72*P 


A9R19 


0690.3561 


7 




RCOIOTOR I3«7K \% «125N P TCeot-lOO 


20346 


CO.t/B»TO-tSTi*P 




0696-UQ75 


6 




ReatSTOR 6.06R It »125 m P TCO0«-tO0 


20506 


CO*l/e-TO»SOOI»P 




07S7-0942 


9 




RC8I870R lOK It ,|2S«I F tC-OF.loO 


20306 


CO-1/0-TO-1OO2-P 




0696.4421 


6 




RE8I870R 299 K ,|2S» F tC«0«.lOO 


24896 


C4.IFS.T0.249R.F 


a9a^a 


0690.3193 


7 




RCSIS70R tOK .28t .I28R F TC40«.S0 


26060 


069S.SI9J 


A9RI5 


0698.6662 


3 




RCStSIOR I.I8SK .28t .I25R F tOOF.SO 


26060 


0690-6062 


A9A26 


«69e89O406 


3 




RcaioroR 24«9 k tt •usr p rc»ot-ioo 


20346 


CO-1P6-T0-I092-P 


ARffer 


0698.3362 


0 




ReSI870R S.9«l( It .I2SM P TCoot.lOO 


24546 


C4.|/S.T0»5491.F 


A9R26 


078T.0007 


6 




RC8I870R 200 It .128R F 7C409-IO0 


20506 


CB.IFS.T0-20t>F 


A9A2Q 


0690.9469 


7 




RCSIS70R 887 It .I2SN F TC*«*>IO0 


20306 


CO-1/0-TO-OS7R-P 


A9R51 


0684.1041 


1 




RE8I8T0R lOOK |0> ,28N FC TC>.900F»BO0 


0II2I 


CS|QO| 


*9R3? 


0757.0048 


5 




RC8I9T0R 18.29 It .1289 F TCaOt^lOO 


20306 


C4.IFS.T0.IS22>F 


A9R55 


0684.4701 


6 




RC8I0T0R 97 lot .289 FC TC«-900/t800 


01121 


C00701 


A9R1U 


0757.0407 


6 




RESISTOR 200 tt ,1289 F TCaOt.lOO 


24546 


C4.US.T0>2DI>F 


&9R)9 


0698.3068 


3 




RESISTOR 002 It .IISM P TC*0»-100 


20346 


C0-t/6-T0»022R-P 


»9PJ6 


0664.1041 


1 




RESISTOR 1009 lot .289 FC TC9.900F»SOO 


01121 


COlOOt 


*9Hi7 


0757*04«2 


9 




RESISTOR 109 It .1289 F TC909«II)0 


20306 


CO-U6-T0-IO02-P 


A9RJ8 


0797.0278 


9 




RESISTOR 1.709 m ,li8« F TC«O*.|00 


24306 


ce-t/e-To-1761-p 


A9RJ9 


0698-6760 


4 




RESISTOR 5.629 .2st ,1289 F TOOfSO 


26060 


0696*6700 


*9PU0 


0664.1 041 


1 




RtSiaTOR SOOR 103 •25M PC TC«-4OOPt090 


01121 


CB|04| 


A9R0I 


0698.6623 


6 


t 


RESISTOR 2.619 ,28t .1289 F TClOftOO 


B i 4B 


MPaci/S*T0-2611-C 


A9P9? 


0696.4073 


6 




RESISTOR 8,069 it ,1289 F TC«0t»lO0 


B :• TB 


CO-1/0.TO-0O61-P 


A9P0S 


0698.3495 


2 




RESISTOR 866 It .1259 F TC90F.IOO 


B :■ TB 


C4.I/S.T0.866R-F 


«9R40 


O757*0020 


7 




REsISTOr I.|9 It .1289 f rC90«>iOO 


20306 


C0.1^6-T0-1101-P 


A9POS 


07ST-0092 


9 




RESXBTOR lOK It .t25N F TC^O^-lOO 


20506 


C4.|/t.TO»l402«F 


A9R96 


0797-0942 


9 




RESISTOR 109 It .1289 F TCsOt-lOO 


20306 


C4.t/S.ro>l002.F 


A9R47 


0698.31SO 


0 


^^HB 


RESISTOR 9,229 It .1289 F TC909.IO0 


20306 


CO.I/6.T0-O221-P 


A9Rae 


0757-0407 


6 




RESISTOR 200 It .125R P TC«0«-100 


20306 


CO»|/0-TO-2O1*P 


A9R99 


0698.0063 


0 




RESISTOR 16,79 it .1289 F TC90..100 


24546 


CO«t/e.TO-1072*P 


A9RS0 


0663-102$ 


9 




RESISTOR 19 5t .289 FC TC9*400/*600 


01121 


CBI02S 


A9R5I 


0696.0021 


6 




RESISTOR 294 It .1259 F TC904-I00 


20306 


CO-1/0.TO-2O9R-P 


A9RS? 


0664.1001 


1 




RESISTOR 1009 lot .289 FC TCa>900/t800 


01121 


CBIOOI 


A9R5S 


07J7.0278 


9 




RESISTOR 1.709 It .1259 F TOOFalOO 


20306 


CO.l/6»T0-t76UP 


A9RSo 


0757.0407 


6 




RESISTOR 200 tt .1259 F TC90*>I00 




C4.1/S.T0.20t*F 


A9RSS 


0698.3327 


9 




RESISTOR J.929 .St .1259 F TCooo-lOO 




PRESS.! F8.T0-S92I.D 


A9RS6 


069e-4516 


2 


1 


RESISTOR 1S7K li .tiSN p rc«OA-l06 




C4.I/B.T6.ISTI.F 


A9RS7 


0696.4092 


1 


1 


RESISTOR 32.99 It .1259 F TC90«.I0S 




CO-1/0-TO-12O2-P 


A9R58 


0698-0055 


2 




RESISTOR IK .asx .U5N P TC604-100 




FMCSS.|/8.T0.I00|.C 


A9R59 


0698«S097 


4 




RESISTOR 6.099 it .128* F TCao*>100 


20306 


Ca»i/s>To«6oaR«F 


AQRbI 


0698.9988 


5 




REsIstOR 26.79 It .1259 F TC909.IOO 


20306 


C4.t/S.T0>26T2>F 


A9R»? 


0696-7017 


6 


1 


RESISTOR 64.89 ,28t .1259 F TCaOflOO 


|070l 


MPOC1/0*TO*6902*C 


A9R61 


07S7-0O07 


6 




RESISTOR 200 It .1259 F TC90*.I60 


24546 


C4.1/S.T0.20I«F 


A9R60 


07$7-0002 


9 




RESISTOR 109 It ,1259 F TC90».|00 


20306 


CO.1/6.T0-1002-P 


A9R6S 


0787.0161 


9 




RESISTOR bo« tS .1259 F TC90T*I00 


Cl 


C4.|/B.To«604R>F 


A9R66 


0698.9922 


7 


t 


REsISTOR 1,279 It ,1289 F rC90».l06 


K- a 


CO.|/6.TO-12Ti*P 


A9R67 


07ST-028S 


6 




RESISTOR 2K Xt .12SM P TteO^-lOO 




CO-I/0-TO*2OOI-P 


A9R68 


0757-0976 


0 


2 


RESISTOR I50K 2« •lt5N P TC604-100 


20306 


CO»t/0-TO-13O2-6 


A9R69 


0696.0202 


t 


2 


RESISTOR 6.67K ft *1256 P rc«6»-l00 


20306 


CO«1/0-to-0S71-P 


*9RM 


0757.0036 


3 




RCStSrOR 8,119 It .1289 p Tc^Ot.lOO 


20346 


rO-l/S.TO-Stll-p 


A9R7R 


0757.C263 


6 




RESISTOR 29 It .1259 F TC9O4.I0O 


20306 


C0-1/6.T0-2001-P 


A9R7J 


0696-0202 


1 




RESISTOR S.ST9 It .1259 F TC40».|06 


20506 


co-i/s-To-asruP 


A9R70 


0757-0976 


4 




RESISTOR tSOK U «i25R p tC604-tOO 


20306 


CO»1/0-TO*ISO2-O 


A9R7S 


OT57.09SS 


2 




RESISTOR 30.19 It .1289 F TC>0».|00 


20306 


CO.1/0.TO-5O12-P 


A9R7b 


07S7-0936 


3 




RESISTOR 8.119 It .1289 F TC««».IOO 


20306 


C4.t/S.T0.S|||.F 


A9R77 


0757-0036 


3 




RESISTOR 8.119 It .1289 F TC90»-IOO 


20506 


CO-l/0-TO-5Ul*P 


A9R78 


0681.I02S 






RESISTOR IK SI .289 FC TCa.40«/*6»0 


01121 


CBI02S 


A9R79 


0757-0030 


El 




RESISTOR 3.659 It .1259 F rCB«*>IOO 


20506 


CO-i/0,to»S65I-P 


A9RS1 


0696-3037 


El 


3 


RESISTOR 133 It .1259 F TC9O6.I00 


20306 


C4.|/S.T0.IS}R.F 


A9R62 


0696-3037 


2 




RESISTOR 133 It ,1259 p TC9S6«iO0 


Bf MB 


CO-t/S»TO»IUR»P 


A9RBJ 


0698.3427 


2 




RESISTOR 133 It .1259 F 7006.100 


Bt " ' ^1 


C4.|/s.T6.|SSA>F 


49RBa 


0757-0O00 


3 


4 


RESISTOR 130 tt .1259 F TC*06.|00 




CO-l/0-TO-Ul*P 


A9R6S 


0787.0409 


3 




RESISTOR 130 tt .1259 F TCBOflOO 


BT * ' ^1 


CO»l/l*TO*lSt*R 


A9R66 


0787.0409 


3 




RESISTOR 130 It .1259 F TC906-100 




C4.|/B.T6>IM«F 


A9R9T 


0757-0000 


3 




RCsISTOR 130 tt .1259 F TC906.IOO 


20306 


CO-i/0-tO»IM*F 


A9R68 


0696-3006 


3 


1 


RESISTOR 383 tt .1259 F TCbOf.ioo 


20506 


CO-)P6-T0»SaSR*P 


A9RB* 


0757-0036 


3 




RESISTOR 5,119 It .1251) F rCa06.|OS 


20306 


C4.UB.T0.Slli.F 


A9R9| 


0787.0161 


9 




RESISTOR 604 \% »|2SN P TC«S7-IOO 


20306 


eO-l/6»T0-60OR-p 


49R9? 


0696-0O01 


0 




RESISTOR 3.TRK || ,1259 F TC906.IOO 


20306 


C4.|F8.T0.ST4t.F 


49R9J 


0696-0020 


1 


1 


RCSISTOR 9.839 |t .1259 F TO06.I00 


20306 


C0-I/B-T0-93SI-P 




0757-0035 


0 




RCSISTOR 3.929 It ,1259 f TCa06.|00 


20506 


CO-t/6-TO«S921*p 


A9R9S 


0757-0161 


9 




RCSISTOR 604 tt .1159 F TC606-I0S 


20346 


C0-t/a-Te-60Q4-P 


A9R96 


0757-003$ 


0 




RESISTOR 3.929 It .1259 F TC906.IOO 


20306 


C0-t/S-Te-S92UP 


49R97 


0757-0260 


3 


1 


RESISTOR IK It .128)) F TC90..IOO 


20306 


CO-l/S.TO-lOOl-P 
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See introduction to this section for ordering information 
'^Indicates factory selected value 
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Table 6-3. Replaceable Parts (Cont'd). 



Description 



REtlSrOR 24. «K It .I2S« f TCa»»iOO 
RESISTOR tK it .12SM r TC>«*-tOO 
RESISTOR 24. «K It .1254 F TC*D*>I0» 
RESISTOR t24K It .1254 F TC4»»>I00 
RESISTOR 604 Is .1254 F TC40T>I60 

RESISTOR too It .1254 F TC>0»«I00 
RESISTOR 5.IIK It .1254 F TOSF'lOO 
RESISTOR 5.92K it .1254 F TCt»».|00 
RESISTOR 2I.TK It .1254 F TCS»F«I60 
RESISTOR IK 5t .254 Ft TCl>SOO/»600 

RESISTOR 90* It .12*4 f TC»0*.|0e 
RESISTOR 5 . tor it .1254 F rc>0*-l00 
RESISTOR 592 It .1254 F TCaOf.lOO 
RESISTOR 2004 5t .254 Ft TC4>S0O/»900 
RESISTOR 1094 lot .254 Ft TC4>40O/»SOO 

RESISTOR 104 lot .254 Ft TC4.400/.TOO 
RESISTOR S06 It .1254 F TC*0»>IOO 
RESISTOR 2004 Jt .254 Ft TC>>B00/*9o0 
RESISTOR 1004 lot .254>C TCfOOO/FSOO 
RESISTOR 104 tot ,254 Ft TCt.ooOFtTOO 

RESISTOR 5.S54 It .1254 f tc>Of-IOO 
RESISTOR too lot ,254 Ft TC4.«00/»500 
RESISTOR «T lot ,254 FC TC*>000/*500 
RESISTOR |4 5t ,25" Ft TC»-»ooF*600 
resistor 5.114 It .1254 F TClOF-lOO 

resistor RFO 5t .254 FC TC>>000/*600 
RESISTOR 754 It ,1254 F Tt»o*»l0O 
resistor 14 5t ,254 FC'tC»000/*600 
resistor 07 lot .254 FC TC*>«00/*500 
RESISTOR 5.114 It ,1254 F Tc«0»>100 

RESISTOR 070 5t .254 FC Teo>000F*600 
RESISTOR 754 It ,1254 F TCoO*>IOO 

S4ITCH-R0T4RY 

S4ITCK 08SE4BCT 

le OP oMP OP ouoL to.otp.e 

It MODULOTOR TO»IOO 




Mfr Part Number 



C0»I/S»TO*1I«3>P 

c«*i/d»To*bo«a»p 

CA»t/a»Tp»ioi-P 

C0»t/a»T0»9lil»F 

CBtoes 

C«»WB»TO»9o9f(«r 

Cb*l/B..T0«)92R»F 

C029OS 

CBlObI 

CBlOll 

C«-1/B*TO-806R-P 

CB204S 

CBI091 

CBtOSl 

C9*l/B*TD*SB}t«iP 

CBlOll 

C6II701 

CB1025 

C«*l/B.T0»5tll»F 

CBqTIS 

C9*|/B-To-T90i»P 

CB1029 

CB4701 

c«»i/fl»To»9m«r 

caoriB 

C4-l/&.T0»7$02»f 



09560*6t9o5 



UA7S90C 

MCI9960 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9 


0359o*66St9 


1 


t 


Board absCmBlt. input iopt. 002 onlti 


26oB0 


01560.66519 


AQCI 


OtTO-0042 


M 


1 


CAAACItOr.TiiD ,)3uF t.Sl lOOyDC AOLyE 


99SI5 


EI.31A0 


t«C2 


012U0A07 


LB 


5 


CAPAClTOR.y TDmr.rSTN .y.lPf rOOV 


72962 


516*616 


A9CJ 


0121.0907 


U 




CAPACIT09.V raMR.RSTH .T.377 666V 


72962 


536.616 


A9C« 


0121*9007 






CAPACtTOR*V TRKO.PSTN .7*5PF 600V 


72962 


536.616 


A9C1» 


O12U0A07 


D 




C6PACXT0R*V TRM0.PB7N «7*5P7 600V 


72962 


536.016 


K)C» 


0121.0907 


9 




CAPACXT0R*V TRMR.R9TN .fmJPf oooV 


72962 


516.016 


A9C7 


0150*0022 


5 


4 


CAPaCITOR.FXD 1.3PF ♦-I6* 566VDC TI DIO* 


26080 


6156-0022 


A9CB 


0140-0192 


5 


1 


CAFACIIOR-FXD 6»06FF ..|0( }66VeC »1CA 


72156 


OM20F072K0300MViCR 


»9C» 


OiS0*0011 


2 


1 


CAPACXTOR»rXD 1.54F t*20X 500VDC TI 0101 


26U80 


0150*0011 


A9C10 


0160*2297 


} 


1 


CAPAC1TOR»FXO 500P^ A*5X 500VDC ^XCA 


26480 


0100*2207 


A9C11 


OtSo-0022 


5 




CAPAC1T0R*PX0 3,3RP t*10k 5D0VDC Tt DlOX 


26480 


0150*0022 


A9CJ5 


0160*0556 


9 


I 


C4PAC1T0R-PX0 |6Pr 500VDC *«ICA 


26080 


0100*0550 


A9CU 


oiso.0022 


5 




CAPACITOR.FAD 1.3FF >.iOX S66V0C TI 010* 


26460 


0150-0022 


A9C19 


0150*0022 


5 




CAPAClT0R*rX0 5.5PP ♦-lOX 500V0C TI 0101 


26080 


0180-0022 


49C16 


0160*0229 


7 


2 


CAPACITOR-FXD 55UP«*lOX lOVDC TA 


56289 


1500316*901062 


»9Cl7 


0160-0229 


7 




CAFACI70R.FX6 31UFt.l6X I6V6C 7A 


56289 


1500336*901062 


A9C1B 


0140-0210 


2 


2 


CAPaCIT0R*FX0 270PF ♦*5X 500VDC ^ICA 


72156 


DNI5P271J0100NV1CR 


A9Ct9 


0160-2196 


1 


1 


CAFACITOR.FXO 26FF «.3x S66V6C MICA 


26480 


0100*2196 


A9C21 


0160-0060 


4 


2 


CAPACIT0R*FX0 200UFA75-10X 5VDC AL 


56289 


5002076005CC2 


19C?? 


0160*2204 


0 


2 


CAFACITDR.FXO 106FF *.it 166V0C MICA 


26480 


0100*2204 


»9C8J 


0160*0197 


6 


6 


CAFACITOF.FXP 2.2UF*.|0X 26760 TA 




IS0D225X902OA2 


A9C20 


0160-1758 


9 


5 


CAPACITOR-FXO 500MFA75»10X 5VDC *1 




1OD10TSOOSDC2 


• 9C2S 


Olfto-SOM 


5 


2 


CAPAC|TOR*FXO lO0UFt75*]0X I6VDC AL 




S0010760100C2 


«9C26 


0160.1756 


9 




CAPACITOR.FxO 360UF97S.I6X 3V6C Al 




50D507C0OS0C2 


A9C27 


01*c»02l0 


6 


1 


CAFACITOR.FXO 3.1UFT.20X ISVOC TA 




1SoO}3S*0015A2 




0140*0210 


2 




CAPaCIT0R*FX0 2tOPF ♦•SX 500VDC HtCA 


7213b 


DM15F2TU0100MV1CR 




0160.0060 


4 




CAFACITOR.FXO 206UFTT3.10X }V0C AL 


56289 


S00207GOOSCC2 




0160*2200 


0 




CAFACITOF.FXO I66FF flX 366V0C MICA 


26480 


0100*2204 




0160.076} 


2 


1 


CAFACITOR.FXO SFF *.|6X 560V0C MICA 


26480 


0100*0705 




0160*1756 


9 




CAPaCIT0R*F10 500UFa75*10« 3V0C AL 


56289 


5005076003DC2 




0160.0061 


5 




CAFxcITOR-FXO I00UFF73.10X 16yoC At 


56289 


50D107G010DC2 




0160.0137 


6 


1 


CAFACITOR.FXD 166UF*>20X lOyOC TA 


56269 


t50D10T«0010R2 


A9C)5 


0160.2729 


9 


1 


CAPACITOR.FXO 3600^^ SOOVOC RICA 


26480 


0100*2724 


A9C36 


0140-0217 


9 


1 


CAFACITOR.FXO lOOFF t.2( SOOyOC MICA 


72136 


OMlSFlolEolOONVlCR 


A9C37 


0160*3269 


9 


2 


CAPACITOR-FXO 76I0PF ♦*1X tOOVOC MICA 


26460 


0100*5209 


*9gse 

A9CS9 


0160*0591 


2 


I 


CaFxCITOR.FXD 6R6FF A.IS S06VDC MIcr 
CAPACITOR.FXO T6I6FF *.1X I66VOC MfCA 


26460 


0100*0541 


0160.3269 


9 




28460 


0160.3269 


A9C9I 


0140-0255 


9 


1 


CAFACITOR.FXO A60FF T.IS 366yOC MICA 


72156 


0M15FR61F0166HV1C 


<9CU2 


0160-2210 


2 


1 


CAPACITOR.FXO ISOOPF 4.5x 300VDC MICA 


281160 


0100*2230 


A9CU3 


0160-0505 


6 


1 


CAPACITOR.FxO |06UF*73>10X lyOC At 


56269 


5001076005C62 


A9C9U 


0150-009S 


0 


6 


CArACItOR'FxO ,OIu 7 F86.20X lODyOC CEr 


26480 


0156.0093 


t9Cas 


0160.0379 


5 


1 


CAPACITOR.FXO toUFA*ioX 2oV0C TA 


56289 


tSoOl06*9o20B2 


>9C96 


0150*0093 


0 




CAPAC1T0r*Fx 0 «0lU^ t6b*20X lOOvX CER 


26480 


0150*0095 


A9C97 


0160.0197 


6 




CAFACITOR.FXO 2.2UFy.|0S 26700 TA 


56289 


I50O225*9o20A2 


A9C98 


0160*2605 


5 


1 


CAFACITOR.FXO .62UF A80-26X 2SVDC CER 


28480 


0100*2005 


A9r99 


0150*0093 


0 




CAFACITOR.FXO .OIUF ♦60-20X I60VDC CE» 
CAFACITOR.FXO TSOFF y.JX 360VDC M]CA 


26480 


0150*0095 


A9CS1 


0160*2055 


5 


1 


26460 


0100*2055 


A9CS2 


0180*0197 


6 




CAFACITOR.FXO 2.2uF*.|0X 20V0C TA 


S62S9 


1500225*902062 


»9CSJ 


0136-C093 


0 




CAPACIT0R*PXD .aiUF A6o*2oX looVOC CER 


SBoSo 


OISO-OO*! 


A9CS0 


0160*0197 


6 




CAPACITOR.FxO 2.2ur*.|6X 26yOC TA 


56289 


1500225X9020A2 




0160*2009 


5 


1 


CAPACITOR.FXO 620FF R.St SOOVOC MICA 


26480 


0160-2009 




0180*0197 


a 




CAFACITOR.FXO 2.2UFT.I6X 20V0C TA 


56269 


1500225*902062 




0150*0095 


0 




CAFACITOR.FXO .OIUF *60.20t I60V0C CER 


26480 


0150*0095 




OlSO.9093 


0 




CAFACITOR.FXO .»|UF P60.20X 160V0C CER 


26460 


0150*0095 




0180*0197 


6 




CAFACITOR.FXO 2.2UF*«|0X 20V0C TA 


56259 


1500225*902062 


•9C6I 


0180*0226 


6 




CAPACITOR.FxO 22UF*«16X ISvOC TA 


56259 


1500226*901552 


>9C62 


0180.0197 


6 




CAPACITORvFXO 2«2UFt*ldX 20VDC TA 


56259 


|So0225*902oA2 


• 9C61 


0100.0139 


0 




CAFACITOR.FXO SOUPtTS.lOt I670C At 


56259 


100506SOI6C52 


A9C6A 


0160*0197 


6 




CAFACITOR.FXO 2.2UF«*I0X 2070C TA 


56259 


1500225I9020A2 


A9C9S 


0160*0226 


6 




CAFACITOR.FXO 22UFT«I6X ISVOC TA 


56259 


1500226*901562 


99C66 


0100*0559 


0 




CAFACITOR.FiO SOUFtTS.IOX I6V0C At 


56289 


100506C0I6C62 


A9CRI 


1901*0040 


1 




OIOOE.SWITCHINC 30V SOMA 2ND 60.3S 


26480 


1901-0000 


A9C92 


1901*0000 


1 




OtDDC.BNITCMlNe 16V SOMA 2N8 D0.3S 


26480 


1901*0040 


A9C9S 


1901*0000 


1 




0S0QC-8NITCHIN6 59V 59MA 2N8 DQ*55 


26480 


1901*0040 


A9CR0 


1901*0000 


1 




0I00e*8WlTCMIN6 50V 59MX 2N6 D0.55 


26460 


1901*0040 


A9CRS 


1901*0000 


1 




OIODE.SMITCMINC 36V SOMa 2N6 60.SS 


26460 


1901-0000 


A9C«7 


1901*0000 


1 




OIODE'BWITCHINQ SOV SOMA 2NS DO.SS 


26460 


1901-0000 


APJt 


1251*2969 


6 


1 


ConnEctor«fmono simOlE pmono jack* oir 


26060 


1251-2960 



6-26 



See introduction to this section for ordering information 
"^Indicates factory selected value 




















Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9L1 


9t00«1299 


7 


1 


INBUCTORRr-CH-HLD 2-)0MH it .80 0*200 


2SOSO 


010D*3269 




9109-S2S9 


0 


I 


tNOUCTORRP*Cn*MtO 2.44MN 101 04200 


2S460 


0100*3259 


*9L3 


9100*)260 


3 


1 


tNOUCTORRP*CH.M|.0 2.15H »6D 0»240 


26460 


0100«3260 




9100*3277 


2 


1 


XN0uCT0RRP*CM*MlD 3.1MH 2X .42D OalSO 


26460 


9100-3277 




9170.0890 


0 


1 


C0Re*8HULOtN6 BC4D 


26460 


9)70-0694 


*90| 


169S*0S77 


6 


1 


TRANSISTOR J*r2T N*CHAN O.MODE T0*l6 81 


26460 


1655-0177 


4902 


tBSO*0226 


4 


1 


TR9NSI3T0I) NPN 2R038R 81 T0»IB PD*800MR 


11909 


2Na)80 


490> 


lesj.ooBk 


2 


2 


transistor RNR 81 R04330^« FTtQO^HZ 


2T0I0 


2N50k7 


A90<i 


ieso«oo7t 


7 


U 


transistor NRN si P04300NII PT»200NHZ 


26480 


1630-0071 


49QS 


ias9*o<t7i 


7 




TRANSISTOR NRN SI PObSOOMN PTt20OMHZ 


26460 


lk80-kOTI 


• 99» 


leso*0226 


4 




transistor NPN 2Na5S4 Si T0*IS PDbSOOHN 


119S9 


2N>)80 


>9or 


16S3*0066 


2 




transistor PNP si PO«3309M PTbOO^Hz 


27010 


ENSOkT 


4906 


I6J9-0071 


7 




TRANSISTOR NPN Si PQ4300MN FT4200MHZ 


26460 


Ik80-OOTI 


• 909 


ieso«oo7t 


7 




transistor NPN SI P04300M4 PT4200NNZ 


26460 


IkkO-OOTI 


4901t 


1654.0071 


7 




TRANSISTOR NPN SX P0*SO0Mw FTbZOOMnZ 


26460 


1650-0071 


49012 


1654.0071 


7 




transistor NPN SI P04300MR FT*20DMNZ 


26460 


IS50-007I 


• 901) 


18Sa.0071 


7 




TRANSISTOR NPN si PO^SOO'^N PTbZoONNZ 


26460 


1659-0071 


• 9019 


1654.0224 


4 




TRANSISTOR NPN 2N4384 Si T0»16 PDR500MN 


13606 


2N9S60 


4Q0lS 


1653.0010 


2 


2 


transistor PNP 81 T 0*ts PD»34pMN 


28oBo 


IkSS-kOlO 


49014 


1654-0071 


7 




transistor nPN si P0*300MiH FT*200MNZ 


26460 


1650-0071 


49017 


1654.0071 


7 




TRtNSiSTOO NPN 81 PD*300MH PT*2D0 Nh2 


26460 


1650-0071 


49016 


1654*0071 


7 




transistor NPN SX PP«300MN FTaZOO^HZ 


26460 


1654-0071 


490)9 


1653*0010 


2 




TR»N81ST0H PNP SI I0-J8 PP9)9C«N 


26480 


1633-0010 


49R1 


2tOO«OSBO 


7 


1 


PESlSrOR-TRNR 800 r 108 C TOP’RDj l-TRN 


26460 


2100-0360 


4QR? 


2100>069« 


0 


1 


RCSlSTOR.VAR M/SW 5 k lOX LlN SP8T.N0 


26460 


2100-0490 


49P« 


0998-0055 


2 


2 


RESISTOR IN .25* .125N F TC«oA^-lOO 


03668 


RNE55»|/B*To»lOOl-C 


49R6 


0998.81)2 


6 


2 


RESISrOR 990» .5« ,2S» F TC*0»-IOO 


26460 


0696.S132 


49ftb 


0757*0271 


2 


2 


RESISTOR 124K \t •t2SM F TCpOA*}00 


20806 


C«-l/8-TC-U01-F 


49R7 


0496*4641 


0 


1 


RESISTOR tl.IlK .28( .128* F TC*0*-I00 


26460 


OkOS-OOkl 


49R6 


0490.5132 


6 




RESISTOR 990K .Sg .25H F TC»0«^*)00 


26460 


0696.5132 


49R9 


0696.5131 


7 


2 


RESISTOR 900K .5* •25N F TCvOa.IOO 


l»T0l 


MF52C1/O-TO-9003-D 


49P10 


0496.3359 


7 


1 


RESISTOR 12. TK t) .128H F TC>Of-100 


29596 


C9.1/6.T0-1272-F 


49R1I 


0496.4459 


4 


* 


RESISTOR I2TK .2)1 .12SH F TC*0*-IOO 


26460 


0698-4459 


• 9Rl* 


0998-SDI 


7 




RESISTOR rook .5« .i!N F TCaOftOO 


IRTOI 


HF52C1/0»TO-900I-0 


49RI5 


4757.0430 




1 


RESISTOR 2.21K t| .i25M F TOOflOO 


29594 


C4.1/6.T0-22U-P 


A9R1R 


0496.4437 


3 




RESISTOR 2.99K IE ,128* F TC>Ot-IOO 


29594 


CO-t/s-rc-i«oi-F 


49R16 


0757-0620 


■ 




RESISTOR 2K IE .SM F TC«0»-IOO 


26480 


0787-0S2O 


• 9»l 7 


0660*1041 


1 


■1 


RESISTOR |00K |OE .25* FC TC*-a00/*S00 


oim 


CBlOOl 


• 9*Ib 


0096*35el 


1 


2 


RESISTOR 19,7K ix «125 n F TCbOa-100 


29594 


C9-1/6-T0-U72-F 


49R19 


0998.)S8| 


1 




RESISTOR iJ.TK 1) .128* F TOot-lOO 


29596 


C0-I/8-T0-1372-F 


49R2) 


0496.0473 


3 


2 


RESISTOR 6.06K it ,125R F TC40t*100 


29596 


C9.1/6.T0.6061-F 


49R22 


0757.0442 


] 




RESISTOR ION IX .iZSitf F TCaO*.|00 


29594 


CO.1/6.TO-I002-F 


• 9»2) 


0496.4421 


6 




RESISTOR 209 It .128* F TC90»-100 


29506 


C9.176.TO-299R.F 


• 9»r9 


0698.3193 


7 


■1 


RESISTOR lOK .2SE .128* F TC*0*-50 


26460 


0696-3193 


A9R2S 


0998-9892 


3 




RESISTOR 1.I8SK .25E .128* F TC*09-80 


26460 


0698-6662 


49R26 


0496*4464 


3 




RESISTOR 24,9k |X •125n F TC«0«^.|00 


29546 


C0-I/8-T0-2002-F 


49R27 


0696*3362 


4 




RESISTOR S.99K It .128* F TC*o*-100 


29596 


C9-|/S,T0-5991-F 


49R26 


0757*0007 


4 


■1 


RESISTOR 200 IX f TCaOf.lOO 


29596 


CO-I/6-TO-201-F 


49R29 


0496.4444 


7 


■1 


RESISTOR 88T It .125* F TCaO»-IOO 


29596 


C9-I/6-T0-687R-F 


49RSI 


0469*1001 


t 




RESISTOR lOOK lOE .28* FC TCr-900/9800 


01121 


CB109I 


• 99)2 


0757-OO06 


5 


1 


RESISTOR I6.2K IX .USn F TCaOt*lOO 


29596 


CO-I/6-T0-1622-F 


49RS5 


0464*4701 


4 


3 


RESISTOR 47 lOX •25N FC T€»*400/«500 


01121 


C6970I 


• 9RJ9 


0757*0007 


b 




RESISTOR 200 IE .128* F TCRQ9-100 


29596 


CO-|/6-70-20t>F 


49R55 


0496*3466 


3 


1 


RESISTOR 902 IE .125* F TC*0*-IOO 


29594 


C9-I/6-T0-422R-F 


49f^S6 


0464*1001 


1 




RESISTOR lOOR lOX aZSH PC TC4»900/^B0O 


01121 


CB1091 


49RJ7 


0757*0942 


9 




RESISTOR lOK It .125* P TC*0*-100 


20594 


C9-I/S-TO-1002-F 


49RS6 


0757*0276 


9 


2 


RESISTOR t.rSK |t .128* F TCI09-IOO 


29594 


CO-I/8-70-I78I-F 


A9RI9 


0998-9780 


i 


1 


RESISTOR 5«62R .25X •1254 F TC404*50 


26460 


0698-6760 


49R90 


0464*1041 


H 




RESISTOR lOON tOE .25* FC TC*-000/TS00 


OllEI 


CBIOOt 


• 9Rl4| 


0696*4623 




1 


RESISTOR 2.6IK .25E .128* F TC*09>t00 


i»roi 


MFoCt/8-T0-2kU-C 


49Rtt2 


0496*4473 






RESISTOR S.OkN IE .128* F TCiOT-tOO 


2080k 


CO-l/S-rO-BSkl-F 


49RUS 


0496.3995 




1 


RESISTOR Sk» IE .128* F TC*0*-100 


2050k 


CO.|/S.7o-SkkR-F 




0757*U«20 




1 


RESISTOR l,|K IE .128* F TCR09-I00 


29594 


CO-l/S-TS-llki-F 


49Rfl5 


0757-0992 


M 




REsIsiOR 10* IE .128* F tC'Ot-IOD 


29504 


CO-US.TO-I002-F 


49R46 


0757-0992 


□ 




RESISTOR to* IE .128* F TC*0*-IOO 


29506 


co-i/e-to-1002-F 


49RR7 


0496*3362 


9 




RESISTOR 8.09K It .128* F TCtot-ISO 


29506 


co-i/s-ro-Booi-F 


• 9RQe 


0757*0407 






RESISTOR 200 IX •125w F TC«04»100 


29596 


CO-lFB-TO-iOk-F 


49Ru9 


0496.4063 


D 




RESISTOR le.TK It .128* F TC*0»-I00 


29594 


C0-WS-70-IS72-F 




«90)-1025 


n 




RESISTOR IK St .s$N FC TCb^oOO/AsOO 


01121 


CSI025 


[ L k 


0496.4921 


IV 




RESISTOR 209 It .128* F TC»0*-IOO 


29506 


C0-IF6-T0-20SR-F 


L L k 


0460*1041 


■■ 




RESISTOR tOOK toX tZSW FC rC4»400/4600 


01121 


CB109I 


49R53 


0757*0276 


KV 




RESISTOR 1.7SK ix •I25N F TCtOf.tOO 


20594 


C9-I/8-TO-I761.F 


49R50 


0757*0907 


D 




RESISTOR 200 IX «l25H F TCaOt.lOO 


29594 


C9-1/S-TO-201-P 


49RSS 


0908.))27 


Q 




RESISTOR J.92K ,St .125* F TC*0*-IOO 


B 1 


P*E55-I/S-To-1«21-D 


• 9R56 


0496.4516 






RESISTOR IS7k IX •125n F TC«Of»IOO 




CO-lFS-Te-1171-F 


4QRS7 


0496.4492 


»■ 




RESISTOR )2,0K It .128* F TC*o«-IOO 




C9-t/6-T0-3292-F 


49RSa 


0998-9088 






RESISTOR IK .2SE .128* F TC*Ot-100 




PKt55-i/a-To-iooi-e 


49RS9 


06V8-)997 


1 


B 


RESISTOR 6.00* It .128* F TC*0»-IOO 


bH 


CO-t/S-TO-bOOR-F 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




069B.4988 


9 


1 


RESISTOR 26.70 it .12SM r TCsot.lOO 


24946 


C9*t/S*T0*2672*P 




0996»7417 


6 


1 


RESISTOR 69.80 .25t .125* E 7(686.180 


19701 


MF0(I/|.T0.6»S2.( 


»9RM 


o7Sr«otof 


6 




RESISTOR 200 It .125N f 7(606.180 


24946 


C4*1/8*T0-201*P 


a9R6A 


0T87«09A2 


9 




RESISTOR 100 It .1258 f 1(686.100 


20506 


co*t/ 0 *ro*ioo 2 *p 


A9R6S 


0797«016I 


9 


4 


RESISTOR 680 It .1258 f T(6O6.|0O 


24946 


C9»l/a*T0*604R*P 




9696*4422 


7 


1 


RESISTOR 1,270 It .1288 f T(6»6.100 




S0.|/e.T0.|2Tl.F 


A9R67 


0696«4202 


1 


2 


RESISTOR S.STO It .1258 F 7(666.100 




C4*t/a*To*e67i»p 




0Tsr>02a} 


6 


2 


RESISTOR 20 IS .1218 f 7(606.108 




(O.I/O.T0.200I.F 


A9Rb0 


07S7*o976 


4 


2 


RCatirOR 190K It «I29M P TC«0«^*190 




C9*t/a*re*i9o2*8 


»»RM 


07S7«OASe 


U 


7 


RESISTOR 5.110 It .1258 F T(i66.|SS 




(O.|/S.T0.Stl|.F 


A9RI2 


0797*0283 


B 




resistor 20 It .1258 F 7(606.188 


24946 


e4*s/9»tP»2eoi»p 


A9RT3 


0696*0202 


n 




RESISTOR S.STO ]i .1258 F T(666.|80 


24946 


(0.I/0.T0.0S7I.F 


A9R7A 


0797*0976 






RC618T0R 190K 21 ,1291* f TC»0t*lOO 


24946 


C4*U8*T0«1908*9 


A9R7S 


075T-0OSJ 




t 


RtSiarOR 39*IK II »t29M P TC»6t*160 


24946 


(O.I/S.T0.5012.F 


A9R76 


0797*0936 






RESISTOR 5.110 It .1258 F TCoot.lOO 


20906 


(0.I/S.T0.5III.F 


A9R77 


0797*0936 


El 




R|6|8TOR 9, UK It •I29M f TC«0t*l60 


29906 


(O.I/e.TO.SIll.F 


A9R76 


0663*1025 


9 




RESISTOR IK 5S .2*8 F( 7(6.880/6680 


0II2I 


CBI025 


A9R79 


0797*0939 


9 


1 


resistor 5.650 It ,1258 F TC666.I00 


20946 


C0.I/S.T0.16SI.F 


A9Re| 


0998.5957 


2 


3 


RESISTOR 111 It .1258 F tC606.|80 


20506 


CO.|/O.TO.|15R>F 


R9RS2 


0696*3937 


a 




RESISTOR 111 It .1258 F T(686.I80 


24946 


(O.I/S.TO.lllS.F 


*9Rej 


0698*3437 


B 




RESISTOR 155 It .1258 F TCoot.lOS 


20946 


(0.1/0. TO. IllR.F 


A9R6« 


0797*oaoa 


3 


4 


RESISTOR ISO It .1258 F T(686-I80 


24946 


C9*l/6*T0*13l*P 


R9R6; 


07S7.0909 


3 




RESISTOR 150 It .1258 F 7(606.100 


24996 


(O.I/O.TO.m.F 


A9RB6 


0797*0909 


3 




RESISTOR 158 IX .1258 F T(6O6.|00 


29946 


C9*1/B*T0*131»P 


A9R07 


0797*0909 


a 




RESISTOR 150 It .1258 F T(606.180 


24946 


(o.i/e.ro.i5i.F 


A9R6S 


0696*3006 


B 


1 


RESISTOR ISl It .1258 F T(606.|80 


24946 


C9.1/6*T0*363R*P 


A9R69 


0757*0936 


u 




RC8I8TO0 9.11K IX •I29M P TCvOflOO 


24946 


C4*|/8*tO-9IU*P 


A9R9t 


0797*0161 


9 




RESISTOR 604 ix •129H P TC»06*IOO 


24946 


C4*1/6*T0»604R*P 


A9R9? 


ObRe.aaat 


a 


2 


RESISTOR 1.700 It ,1258 F 7(606.100 


24946 


(a.|/B.To.l70t.F 


A9R93 


0698*4020 


u 


1 


RESISTOR 9.550 It .1258 F T(606.|00 


20946 


C9*l/e*T0*R911*P 


A9R94 


0797*0939 


B 


9 


RESISTOR 5.92k It .1258 f TC606.1SO 


2«S46 


C9*l/6*r0*342t*p 


A9R90 


0797*0161 


9 




RiSXSTOR 604 IX •t29W P TC«0#*100 


24946 


CO*l/e*T6*604R*P 


A9R96 


0797*0039 


0 




RESISTOR 5.920 it ,1258 F 7(606.100 


20996 


(a.i/e.to.3«2i.F 


A9R97 


0797*0260 


a 


2 


RESISTOR IK It .1258 F T(606.|00 


24996 


C4*ua*To*iooi*P 


A9R96 


0696*4966 


a 




ReSiSTOR 24.9 k iX •I2Sn P TC«0^«100 


29906 


C9*l/6*r0*2992*p 


A9R99 


07S7.0280 


B 




RESISTOR |K |t .1258 F T(606.I0S 




( 0 . 1 / 6 . To.iooi.r 


A9R101 


0698*4966 


a 




RESISTOR 24.9k It .1258 F TC6O6.100 




(0.I/O.T0.2092.F 


A9R102 


0797*0271 


2 




RESISTOR I20X It .1258 F T(606.|8S 


BT . ■ 


(0.I/S.T0.I201.F 


A9R10S 


0797*0161 


9 




resistor 600 It .1208 F TC606.IOO 




C0*|/6*r0*604R-P 


A9RI09 


07S7.0ROI 


B 


1 


RESISTOR 100 It .1258 f T(806.1SS 




(o.t/B.ro.toioF 


>9Rl0S 


0797*0936 


B 




RESISTOR 5.I|K It .1258 F 7(606.100 


20906 


CO.t/B.Te.SlII.F 


*9RIC6 


87*7.0055 


a 




RESISTOR 1.920 It .1258 F TCa06.|S0 


29906 


(0.|/8.Te.l91t.F 


A9R10I 


0696*3196 


0 


1 


RX6SST0R 23.7K i% ,|25N p TC«6«*10S 


20996 


C4*lP6*T0*23r2*P 


19R|0> 


0683*1029 


n 




RESISTOR IK 5t .258 F( 7(6.900/6000 


01121 


CB1029 


»9R|q9 


0797*0422 


3 


1 


RESISTOR 909 It .I2S8 F T(606.|00 


24946 


C4*l/e«T0*ao9R*P 


*9Rm 


8»98.004l 


H 




RESISTOR 5.74K ft .1258 F 7(606.100 


20506 


(0.I/B.T0.179I.P 


A9RU2 


0797*0919 


Q 


1 


RE8IST0R 392 IX .UXN P T€»0«*I60 


24946 


C4*l/a*T0*S42R*P 


A9RI1S 


0663*2099 


n 


1 


RESISTOR 200K St .258 F( t(a.000/6000 


etiii 


(62005 


A9Rtl4 


0660*1041 


II 




RESISTOR lOOK lot .258 F( T(r.«0O/6S0O 


01121 


eaioot 


A9R1I9 


8680.1031 


|1 




RESISTOR ISK tot .258 FC 7(6.600/6700 


01121 


(SlOll 


99 R 116 


0696*3997 






RESISTOR SS6 It .1258 F 7(606.100 


24946 


C4*t/B.ro*ao6R*p 


A9R1IT 


0663*2049 


5 




RESISTOR 208K 5t .258 FC 7(6.000/6000 


0II2I 


CB2049 


A9R1I6 


0664*1041 


i 




RESISTOR 108K lot .258 F( 1(6.400/6000 


0II2I 


(B|0O| 


A9RI19 


0664*|031 


9 




RESISTOR lOK lot .258 F( T(6.«OS/6TOO 


0II2I 


(BI05I 


*9Rl2l 


0688.5155 


1 


1 


RESISTOR 1.85K |t ,1258 F 7(606.100 


24946 


co.i/s.ro.SBii.P 


A9R123 


8680.1811 


B 


1 


RESIOTOR 100 lot .2*8 FC 7(6.900/6500 


01121 


(Bull 


A9RI2J 


0664*4701 


6 




RESISTOR 97 lot .258 FC 7(6.400/6500 


Ollll 


CB4T0I 


A9RU9 


0669*1025 


9 




RESISTOR IK St .258 FC 1(9.400/6600 


01121 


CBU25 


A9RI25 


0797*0436 


a 




RESISTOR 5. UK It .1258 F T(606.|S0 


20506 


C0.|/B.T6.5tt|.F 


A9RU6 


0661*4719 


B 


2 


RC8ierOR 470 9X •294 PC Tc««4eo/^6oe 


01121 


CB0719 


A9RI2? 


0797*0962 


B 


2 


RESISTOR TSK It .1258 F 7(606.100 


24946 


(0.I/B.T6.T502.F 


A9R128 


0663*1025 


9 




RESISTOR IK SX .258 F( 7(6.900/6600 


01121 


(BUBS 


A9R129 


8680.0781 


6 




RESISTOR 97 tOX .258 F( 7(9.900/6500 


01121 


(B070I 


R9RI1I 


0797*0936 


pa 




RESIOTOR S.tIK |X .1258 F 7(906.100 


29996 


(0.|/B.Te.Sll|.F 


R9RI32 


066S«9719 


3 




RESIOTOR OTO SX .258 F( 7(9.900/6600 


0II2I 


(B07I5 


A9R1SS 


0757.8062 


B 




RESISTOR TSK Is .1258 F 7(606.100 


20506 


(0.t/B.Te.7S02.F 


A982 


3100*2736 


B 


1 


8HtTCH.R0TARr |.0K atRUT CTR 8PCB| 6 


2S0S0 


3106*2736 


A98N1 


85580.61905 


B 


1 


8HITCH AB6EMBLY 


28480 


03960*61909 


A9U1 


1828.8840 


B 


1 


l( OP OHP CP DUEL 19.0IP.( 


07261 


UA739DC 


A9U2 


1620*0927 


1 


1 


IC MOOUIATOR T0*t06 


04TI3 


8(10660 
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See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


tilt) 


0S586.66S3t 


3 


1 


BOARD ABSCMbI.Y>HICH VOkTACE RONER BUPBL* 


28460 


03560-66531 


llttlCI 


otso*ooso 


9 


1 


CAPAClt0R-r»D tCOOPP *B«.20t IKVDC CE« 


26060 


0150*0090 




OtSO-0012 


3 


3 


capacitob.pao ,etup p-ioE i»yoc cer 


K 9 


CO2l6|02JlO|M03a 


ItUlCj 


0190*0012 


5 




CAPACn0R*P>O .OIUP IKVDC CEP 




C023A102J103M83B 


*M«|Cg 


0160*3006 


0 


3 


CAPACtr0R.F«D RTOOPP *«90X RKVDC CEP 


E 9 


0160«300S 


uuic; 


0160*3006 


0 




CAPaCITOR-PIIO RTOOPP VEOt OKVDC cep 


El 


0160*3000 




0160*3006 


4 




capacitop-ppd otoopp ♦•* 0 * rkvdc cep 


26400 


0160*3009 


tl 1 tlcsl 


1901*0033 


2 


7 


0I0DE*CEN PPP IBOV 200MA 0D>> 


20400 


1901*0033 




1901*0033 


2 




OIOOE.GEN PPP IBOV iOOMA 00.7 


26400 


1901*0033 




1901*0033 


2 




OIOOE-SEN PPP IBOV EOOMA BO-T 


20000 


1001*0033 


I tlCpt 


1901*0033 


2 




DIODE'GEN PPP IBOV >001A D0.7 


20400 


1001-0033 


>1 1 tlCRj 


1901*0391 


9 


t 


OIOOt-HV REC7 T.SkV 10»A iSONO 


26460 


I90I-03OI 


AIUIRi 


0757*0069 


6 


10 


RESISTOP IOOX IX .II5M r TCRO»IOO 


20506 


C4.t/6*TO*1003*2 


All*!"* 


2100*3396 


3 


1 


REOIOTOR.TRHR im 201 C OIDt-ADJ l>TRN 


20400 


2100*3356 


Al 1 AIHO 


0663.19S5 


6 


1 


PCSISTOR tSK SX .tSi) PC TC«-ROO/*BOO 


Ollll 


C91539 


•l 1 *1«S 


0663«S3o5 


0 


1 


RE8I8TOR JJOK XX .9XW PC TCR.BOO/tOOO 


01121 


CB3349 


»11«* 


03980-66932 


4 


1 


BOARD A8SEMBLT.MICH VOkTACE POWER BUPPkT 
(DOES ROT INCLUDE AIIA9TII 


26400 


03580*66532 


AIIA2CI 


0160*3659 


3 


2 


capacitor-p«d soopp T-eox okvoc cer 




0160*3659 


All»^c^ 


0160-3659 


3 




CAPAciroR.piD Soopp ♦-rox okvoc cep 




0160*3659 


Alt‘2C) 


0150-0012 


3 




CAPACITOR.PXD .OIUP O-iOX IKVDC CEP 




C023A102J103M836 


aiia;Cr 


0160*3007 


3 


1 


CAPACXT0R>P«O RTOOPP *-EOX RKVDC CEP 




0160*3007 


AIIA2CS 


0160*2500 


1 


1 


CaPACITOR.FAO 2T0PP R-IOI IKVDC CER 




0160*2504 


AllA^COt 


1902*3237 


6 


1 


DlODE'tNR 20V SX dD>1S Pdr.RN TC««.07SX 


26460 


1002*3237 


A||A2CR2 


1902*3026 


7 


2 


DIODE. ZNR lOOV SX D°>V POa.RK TCR«,081 x 


26460 


1002*3426 


AIIA2CR] 


1902»3026 


7 




DIODE.ZNR tOOV SX DO.T PDs.ON TC«».003I 


26460 


1002*3426 


All A2CRR 


19OI-O033 


2 




OIOOE-GEN PPP IBOV lOOMA DO>T 


26460 


1001*0033 


A1IA2CRS 


1901.0033 


2 




DIODE.GEN PPP IBOV 200"A DO.T 


26460 


1901*0033 


A||A;CR6 


1901*0033 


2 




DIODE.GEN PRP IBOV tOOMA DO.T 


26460 


1901*0033 


*ll*2Rl 


0663.4725 


2 


2 


REgiaroR R.pn sx .bSm pc tcr.roo/*too 


■ i ■ 


CB4725 


*ll*2‘*2 


0663*1065 


7 


1 


RESISTOR toH SX .25* P£ TCR>Ooo/*IIOO 


£ fl 


CB1065 


All»2F»l 


0663*1059 


5 


1 


RESISTOR IH SX .2SW PC TC«.800/tO00 




CB1055 


All A2Ro 


0663*0725 


2 




RESISTOR R.TK sx ,2SM Pc TCr.OOO/ATOO 




CB0725 


A1IA2R5 


0667*2751 


8 


I 


RESISTOR 2.TM loX .SH CC TCaOAIOOO 


B E ■ 


5B2751 


AnA2Hb 


0690*6027 


0 


1 


RESISTOR 2«M lox IN C TCr0»>2S0 


26400 


0696*6427 


»U 


03560*66519 


D 


1 


BOArD ABsEMBkY.REPkECTION 


26400 


03560*66513 


A|JCl 


0160*01 66 


H 


1 


CAP*CIT0R.F|0 .lUP «.|0X 200VDC POkfE 


El 


0160*0166 


A|)C2 


0160-0291 


5 


2 


CAPACITOR.PXO |UP»*IOX ISVDC TA 


K 9 


150D105M90I5A2 


A|)C3 


0160-0291 


y 




CAPaCITOP.PXD tUPfIDX ISVDC TA 




190D105XO035A2 


A|)CR| 


1901-0000 


n 


12 


DIODE. 6HITCHINC SoV SO"A 2NB DO.IS 


26400 


1901*0000 


AISCRS 


1901*0000 


t 




OlOOE.SwtTCPING lov Soma 2 NS OO.IS 


26460 


1901*0000 


A|)CR3 


1901*0000 


1 




OIOOE.BNITCHING IOV Soma BNS DO-SS 


26460 


1901*0000 


AiJCRR 


1901*0000 


D 




DIODE. SHtrCHINC loV SODA 2NS DO.SS 


26000 


1901*0000 


AllS) 


1690*0070 


a 


6 


TRANSISTOR NPN 81 PD«1I0PP PTRIODMHI 


00713 


2N5551 


AI J02 


1690*0070 


4 




TRANSISTOR NPN SI POallONH PTRtOOMHZ 


04713 


2N5551 


*|59J 


1650*0070 


4 




TRANSISTOR NPN SI PDallONM PTolOOMNl 


00713 


2N5551 


A|}B« 


1650*0070 


4 




TRANSISTOR NPN St POanoMM PtaiooNHZ 


0OT13 


2^5551 


Aiies 


1650*0071 


y 




transistor NPN St P0«100M« PTR200MNZ 


26000 


1650*0071 


>1196 


1690*0071 


a 




transistor NPN St PDOSOOMN PT* 20 SHHZ 


26000 


1650*0071 


Atl9T 


1650*0070 


4 




transistor NPN SI POaSlONN PTalOOMNZ 


00713 


2N5551 


*1J9A 


1650*0070 


4 




TRANSISTOR NPN SI PO«ll0Na PTo|odNNZ 


00713 


2^5551 


A|)B9 


1650*0070 


4 




transistor NPN SI POailoRp PtpIOORHZ 


00713 


2NS55I 


AI39II 


1650*0070 


i 




TRANSISTOR NPN SI POoltORR PTotODMMI 


00713 


2N555I 


aD9I2 


1694*0071 






transistor NPN St PO'IOONW PTrROONhZ 


26060 


1650*0071 


»U9|3 


1650*0071 


i 




transistor NPN SI POaJooMR PTpEoOPHZ 


20460 


1650*0071 


Al3Rt 


2100*0556 


B 




RCStSTOR.TRMR 2SK lOX C TOP.ADJ I.TRN 


26s6o 


2100*0556 


*13H2 


2100-3252 


6 




RE8I5T0R-IRPR $K lOX C'TOP.ADB l»TRN 


20400 


2100*3252 


Al3R3 


2100*3293 


7 




RESISTOR.TRMR SRK IOX C TOP.ADJ I.TRN 


20000 


2100*3253 


A139R 


2100*3292 


6 




RC8I8TOR.TRPR SR lOX C’TOP'ADJ l-TRN 


20000 


2100*3252 


A|3RS 


2100*0996 


B 




RESISTOR.TRMR 20K IOX C TOP.ADJ I.TRN 


26060 


2100*0556 


A1396 


0797*0069 


H 




RESISTOR tSOK la .I25N P TC«Ot«IDO 


20906 


C4*1/6*TO*I503*F 


AI3RT 


0757*0469 


tl 




RESISTOR ISOK IX ,I2SM P TC«Ot.|00 


20506 


c«*i/e*T0*i903*r 


Ai598 


0797*0065 


6 




RESISTOR loOK IX .125* P TC*Ot.lOO 


20506 


co*i/a*To*ioo3*r 


AI3R9 


0757*0040 


7 




resistor T.Sk IX .ITS* P TCMO..IOO 


20906 


C4*l/6«TO*750t*r 


*i3"n 


0797*0042 


y 


10 


RESISTOR to* IX .I2SN P TC>OP>l»D 


20546 


CO*i/6*To*I002*7 


AI3RI2 


0797-0040 


7 




RESISTOR T.SK |x .125* P TCPPcIOO 


! - W 


C«*l/6*ro*7501*F 


A13RI3 


0757*0069 


0 




RESISTOR TSOK IX .125* P TCMRT-IOO 




e4-u6*ro*i5o3*r 


A|3R|9 


0797*0030 


$ 


1 


RESISTOR 2.2IM IX .125* P TCaow.tOO 


bt ' ^ 


CO*l/6*T0*221t*F 


AI3RIS 


0797*0029 


2 


1 


RESISTOR I.B2K |X .I2S* P TCRSA.IOO 




CO*l/6*TO*t621*F 


AlJR|6 


0797*0069 


i 




RESISTOR ISOK IX .125* P TC*OA-IOO 


Ej |9 


C«*t/6*T0*i503*r 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




okRa.oRsi 


8 


2 


RESISTOR 16. 3K II .123H p TCiOflSO 


2A5A6 


e4.|/e.T6>l63*-7 


tiJRlS 


0bR6«a43S 


2 


4 


ReeistoR 2«49 a is •tasii r Tc^oftoo 


2A5A6 


C4*1/B*T0*249|*F 


Al JRl» 


0646«4A39 


2 




RESISTOR 2.44K || .123R 7 TCrO».1SO 


24506 


C0*t/e*T0*24Ol*F 




orsr-oR64 


0 




RESISTOR 150K It .12SR 7 TC40».|00 


24546 


C4*|/B*T0*150>»F 


A1S922 


Or97«0464 


0 




RESISTOR ISOK IX .123H 7 TC606.100 


24506 


C4*l/a*T0*lS0l*F 


AlJA^S 


0757*0Ob9 


6 




RESISTOR loOR IX .t*3» 7 TCaOA.IDO 


24546 


C9.|/S.TO>I003>7 


AlSR^4 


07fr«0RR4 


7 




RESISTOR 7.3K IX .I23m 7 TC60».|00 


24546 


C<>I7B.T0«T30I>7 




0737.0042 


5 




RESISTOR loK IX , 125(1 7 TC40».|00 


24546 


C4.|/S.T0.I06*>7 


tiiRe* 


0737.0400 


7 




RESISTOR 7.3K IX .1234 7 IC*0*«U0 


24546 


C*p|/B.T0>T30U7 


A|SR*r 


0757*0464 


0 




RESISTOR tSOR U .1234 7 TCrO»«100 


24506 


C9.1/B.To.|301>7 


AiS»»a 


0757-0464 


0 




RESISTOR ISOK IX .1234 7 TC*0*.I00 


24506 


C4.I/S.T0.I363.7 




0757*0449 


6 


3 


RESISTOR 20K II .1234 7 TCROflOO 


24506 


C4>I/B.TO>*SO*>7 


AllRJI 


0046. )4«4 


9 


1 


RESISTOR 6.63R IX .I23N 7 TCro«-I00 


20546 


C4*1/6*T0*6651*P 


A13R32 


0640.4481 


a 




RESISTOR 16. SK IX .1234 7 TCaOt-lOO 


20546 


C4*1/6*T0*I652»F 


A13R3J 


0646.0435 


2 




RESISTOR 2.44K tx .12)4 7 TCiOflOO 


20546 


C4»1/S*T0*2491*F 


aiSRIo 


0646*0435 


2 




RESISTOR 2,4«R IX ,1254 7 TC»0*-100 


24546 


C4.|/S.T0.*49|.7 


AI3R5S 


0757*0467 


e 


5 


RESISTOR I2IK IX .1254 7 TC60».|00 


20546 


C4*t/B.T0-12ll-F 


A15A36 


0757*0467 


0 




RESISTOR 121IC 11 .125W F TCBOb*IOO 


20506 


C4-I/B.T6«I*I3-7 


Al3$l 


5101*1162 


6 


1 


SKITCm-SliDE SPOT NS 


284S0 


3101*1162 




1251*3578 


5 


1 


Connector io-rin h post ttpe 


2S4S0 


1*31-1378 


AtO 


05500*66534 


M 


1 


BOARD A88eA*BLT*8ANOMIDTM SWITCH 


28480 


OJ580-66514 


AtRCA 


0160.0147 




1 


CAPACITOR-FXP 2.2UP^*10| 20VDC TA 




1500225X901042 


A|«C3 


0180*0573 




1 


CAPACITOR-FXO ,68uM*tOi 35V0C TA 


^KT ■ - TV 


I50D6S4X9015A2 


AtRC6 


0ieo*l735 




1 


CAPACIT0R.7XD ,22U7p.tOX 33VDC TA 


B!r - • V 


1500220X903542 


AIOCT 


oieo-2050 




1 


CAPaC 1TOR*FXO •0820Ft*|OX 35V0C TA 


■ !V 


1500623X903542 


Ai«tce 


0160*1701 


2 


1 


CAPACITOR.7XO 6.6U76-20X 6V0C TA 




1500665X000642 


*iaC9 


0160*0162 


S 


1 


CAPACITOR.7XO .022U7 *.|«x 200VOC 70LYE 


28480 


0160*0162 


*i«jt 


125t*o$61 


2 


2 


CONNECTOR 54-PXN F POST TYPE 


2S4B6 


1231-6361 


»i»ai 


1855*0081 


1 


■1 


TRANSISTOR J.7ET N.CHAN D.MOOE SI 


01293 


2N5245 


A|«R| 


0648*3453 


2 


■1 


RESISTOR |46K IX .1234 7 TCpOp-IOO 


24506 


C4*1/S*T0*1963*F 


At9fl2 


0646*4488 


S 




RESISTOR 26.7k IE .1234 7 TCpOa-IOO 


20546 


C4-|/S-T0-*67*-7 


AlARS 


0646*3558 


6 




RESISTOR 4.02K IX .1234 7 TOOflOO 


20546 


C«-|/S-T6-46*I-7 


A|aRa 


0646.3314 


1 




RESISTOR I2.4K |X' ,1234 7 TCpO».I46 


24546 


C4. 1/8.76-1*42-7 


Al«R5 


0646*3228 


9 




RESISTOR 49,9k fS .USn F TC«OF*IOO 


26480 


0698*3226 


AlAQt 


0757*0475 


6 




rEsIsTOR 2214 IX .1234 7 tCpOr.IOO 


20506 


C4-1/S*t0*2213*F 


AfART 


0680*1051 


5 




REStSTOR IM lOI ,25W PC rC«*8oO/^9oO 


01121 


CBloSl 


AiARS 


0684*2251 


7 




RESISTOR 2.24 i«x .IS* PC TCp.406/*I 166 


01121 


CB223I 


A|0R« 


0684*1041 


t 




RESISTOR 1004 I6S .234 PC TCp-«0»/*S60 


0II2I 


CS1041 


AlRRlO 


0684.3941 


0 


■1 


RESISTOR 3904 |6I .234 PC TCP.660/.960 


01121 


C0394I 


•»*RU 


0646.3102 


2 


■1 


resistor I.2h I6X .254 PC TC6-966/.II06 


0ll2t 


CBI23I 


AlRRli 


0696*4405 


2 


i 


RESISTOR 4.334 |X .1254 7 TCpoa.IOO 




C4.1/B.T0-433I.7 


AiaRii 


0757*0454 


3 


1 


resistor 33.24 ix .1254 7 tCrOp-IOO 


Krt.frV 


Ca.l/B.TO-3322-7 


AlARt« 


0698*4506 


8 




RESISTOR T3.2K IS .1234 7 TCrOa.IOO 


^ETLTf^l 


C4.I/S.T6-TS22-7 


AtORjS 


0698*3459 


8 




RESISTOR 3SSK H .U5N F TC«0b*lOO 


VllfiV 


0696*3459 


AjaRib 


0646.0324 


0 


■1 


RESISTOR |744 ix .1254 7 TC 666 .I 60 




C9.I/B.T6-IT43-7 


Al«RI 7 


0757*0442 


9 




RESISTOR IOK IX .1234 7 TC40..I60 


24546 


C4*l/6*r0*1002*F 


Ai«Rie 


0698*5441 


8 




RESISTOR 213 IX .1234 7 TC46P-I66 


24396 


C4-I/S-T0-2ISR-7 


AiaR|b 


0696*4427 


2 




RESISTOR I.6S4 || .1234 7 TCrOa-IOS 


24546 


C4*l/S*rO*l6Sl*F 


A14R20 


0698*451 1 


5 


■1 


RESISTOR S6.6K IE .1234 7 TCrSa-100 


24546 


C4*t/S*ro*8662*F 


*i»Rri 


0757*0456 


5 




RESISTOR 43.24 |e ,1234 7 TC«OA.|00 


24546 


C4*1/8*To*4322*F 


AlRR2i 


0737.0446 


3 




RESISTOR 134 IE .1234 7 TCRO..IOS 


24546 


e4*l/S*T0*l502*F 


AjRRjl 


0646.0511 


5 




RESISTOR 66.6K tt tl25N P tC60T*l00 


24546 


C4.I/S-T0-S662-7 


*t«R32 


0646.4300 


2 




RESIStOR 37.64 |E ,i»N 7 TC60»>ioo 


24546 


C4.I/S-T6-STS2.7 


AIRRS3 


0757*0456 


5 




RESISTOR 45,2K tt .USn F fC90t*100 


24546 


C4-l/S.tO-4S22>7 


»I«R3« 


0737.0123 


3 


1 


RESISTOR 14. SK IE ,1234 7 TC406«l0e 


2S460 


0T5T-ei23 


t|4i))3 


0646*3455 


4 


2 


RESISTOR 2614 IE .1234 7 TC^OflSO 


24346 


C4p|/S.T6-2*I1>7 


A|«R3* 


0757*0468 


9 


t 


RESISTOR I16K-IE .1234 7 TCro.-IOO 


20506 


Cs.|/6.Te-l>BI-7 


A|4RS7 


0646*7602 


3 


2 


RESISTOR 3214 IE .1234 7 tCaSR'IOS 


26466 


669S-7SS2 


A14RS6 


0757*0272 


3 


1 


RESISTOR 32.34 ie .1234 7 rCxot.lOO 


24506 


C9.I/S.T0-3232-7 


AJRR3R 


0646*4502 


4 


1 


resistor 64,9k IE .1234 7 TCROA»IOO 


20506 


C4*1/S*T0*6492*F 


AidRot 


0648*3215 


4 


1 


REStSTOR 4994 IE .1234 7 TC969-I00 


2S460 


0698*3215 


A|4RS2 


0648*3228 


9 




resistor 49, 9K IE .1234 7 TC90A-I00 


28480 


0698*3228 


AlARttl 


0640*3274 


0 


2 


RESISTOR 9,99K \t ,t25w F TCw9^*IOO 


24346 


C4*1/S*T0*4991*F 


AiaRAO 


0648*4524 


0 




RESISTOR 17AK It ,IF5W F TC«09*IOO 


24546 


C4*1/B-T0*IT41-F 


AUR»0 


0757-04*7 


0 


1 


RESISTOR t,SK tt «125*« F TC«0b*100 


*4546 


C4»US*T0*t501*F 


A148I 


03580-61901 


1 


1 


smitch assembly 


28400 


01580*61901 


Aia89 


03580*61907 


7 


1 


SNITCH ASSEMBWY 


**466 


eS3S0-Sl90T 



6-30 



See introduction to this section for oideiing information 
^Indicates factory selected value 

























Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cant'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


• I5 


oueo*bbsss 


B 


1 


BOARD ASSCHBUY-SMCCP SWITCH 


28400 


03SB0.66S3S 


AlSCRl 


1R01«OOAO 


II 




010DE-SW|rCHlN6 30V 5oHA 2NS DD-35 


2B4B0 


|9S|.OS90 


A19CR2 


t90t«0B41 


9 


1 


DIOOe-OCHOTTKV 00-35 


264B0 


H8CH-1001 


AiSCRi 


tbbu«oadb 


0 


1 


LeO-VlOtBie UUH-tNTBtMCD XF420HA-MAI 


26400 


5002-0604 


AlSCRtt 


1990«l>a67 


7 


t 


LCO-VXaiBUe LUM-xNT»1HCD IFbBOHA-MAX 


209B0 


5002-4564 


tiscas 


19b0*0A6S 


5 


1 


Leo.viaiBic tUM.iNTteovucc ir930H8.M4« 


20400 


5062»4964 


A|5J| 


USl«OSbl 


2 




CONNeCTOR 34-RXN f POST TYRE 


20400 


I25t>»56l 


A1SJ2 


OSSeo*blbtS 


2 


1 


CABte AOOEMStY 


26400 


03500-01013 


Aisat 


ia$4*02l8 


1 


1 


transistor NRN si RQ93S9HH rT>390HHt 


09TI3 


2NS904 


AtSQ? 


iass«oo8i 


1 




TRANBISTOR J-PET N-CHAN D-mqde 81 




2N5295 


AlSOS 


169S«00et 


1 




transistor J'FCT N'CHAN D-nODC si 




2NS245 


Aisoa 


ie$}«003b 


2 


5 


transistor RNP 81 PD«310HH FTa250HKZ 


Ktiill 


issi'ooio 


AtSRi 


0b96«T6o2 


3 




resistor 523K It .I25H F TCagt.lOO 


26000 


0090-7002 


d|5R? 


0757-0403 


2 


1 


RC810T0R 121 It »l25lt F TC«0«-lOO 


20546 


C4-1/8-T0-121R-F 


AiSRS 


0757-0410 


1 


1 


RESISTOR 301 13 .I25N F TC'Ot-lOO 


24540 


C9.|/8.T0.30|R>F 


»15SU 


0757-Otbl 


9 


1 


RESISTOR 609 13 .1256 f TC«»>100 


24546 


C9.1/8.TO.609R.F 


• ISHS 


0757-0274 


5 


1 


RESISTOR U21N 11 •t25W F TC*0»-100 


24500 


C9.i/a.ro.i2i5.F 


AISR 6 


0757-0273 


4 


2 


RESISTOR 3»0|K ,I25N F TC«06-IO0 


24540 


C9.1/B.T0.30II>F 


A15RT 


0096-3497 


4 


2 


RCSXOTOP 0.044 It .125 m F TC*Ot-100 


24546 


C4-1/0-T0-O04R-F 


Ai5R6 


0r57>0009 


1 


2 


RESISTOR 12.IK 13 .I25H F TC«»t.lO» 


24540 


C9.1/S.T0>12t2.F 


aiSnR 


0757-0493 


2 


1 


RESISTOR 30.14 IS «t25w F TC»0«-I00 


24546 


CA-l/O-tO-3012-P 


AtSRtO 


0098-3572 


0 


1 


RESISTOR 00. OK IX .125W P TC40*-tO0 


24540 


C4-I/0-TO-6042-P 


‘isin 


0757-0467 


0 




RESISTOR 12lK \t .i25H P TC*OY»100 




C9.I/8.T0.12I1-F 


•iSRI j 


0098-3499 


0 


1 


resistor 99. 2K 13 .I25n 7 TCiOt.lOO 




C9.|/e.T0.9022.F 


»lSH J 


0098-5497 


4 




RESISTOR O.OOK 1X »125w P TCaO^-lOO 




C4-1/0-TO-O04R-P 




0757-0442 


9 




RESISTOR tOK IX .ISSW F TC»06-tOO 




C4-l/0*TO-t002-P 


AtSRlS 


0757-0400 


1 




resistor 12, IN 13 .I25N F TCR«t.|0» 


Klii® 


C9.1/8.T6»I212.F 


At%Rt6 


0098-5572 


0 


2 


RESISTOR 12.SK .5x .125N P TCoOb-lOO 


24546 


C0-t/6-T0-t252-D 


•15917 


0096-5572 


0 




RESISTOR 12.5k .53 .12SK F TC>9t>l90 


24540 


c4-i/e-ro-t2S2-o 


AiSftie 


0757-0442 


9 




RESISTOR lOK tX .|25N F TCnOt-lOO 


20540 


C4-1/0-TO-1002-P 


AlSRI’ 


2100-0000 


2 


1 


RESISTOR-VAR CONTROL CC lOK lOX LIN 


20400 


2100*060S 


•159JO 


0098-3519 


1 




RESISTOR I2.4K 13 ,|23R F TCRQt.tOS 


24540 


C4-1/0-TO-1242-P 


»lS9*l 


0090-0750 


0 




RESISTOR I2.SK ,53 .I25R F TC>0».50 


24540 


NCO-1/S-T2-1252-0 


AtSRpS 


0696-5500 


0 




RESISTOR 25K .t25w F TC«0^-100 


24540 


C4.1F6-TO-2502-0 


»l59?i 


0090-9573 


1 




RESISTOR 50K .53 .125n F TCrOa-IOO 


29546 


c4-t/a-ro-soo2-o 


»l59j« 


0698.6292 


3 




RESISTOR I2SK ,S3 .I25H F TOot.lOO 


20400 


0090-0292 


AlSR^5 


0698-9561 


1 




RE8I8T0R 2S0K .St .taSn F TC«0*-IOO 


19T0| 


MF9CI/B.T0.2S03-0 


•l5»J0 


0757-0400 


1 


1 


RESISTOR TSOK |3 ,|25N F TCRg ».|00 


289 S 0 


0157.0986 


A|$RM 


0090-4489 


0 


X 


RESISTOR 26K 1% .|25m P TCkOy-IOO 


24540 


C4-1/0-TO-2602-P 


*l59ji 


0000-3351 


0 


1 


RESISTOR 3.3M 103 .2SN FC TC»900/6l 1 00 


01121 


CB 3351 


• |59u| 


0698.9529 


0 




RE8IST0R I79K 13 ,|25N F TdOt.lOO 


24500 


C9.|/S.T0>1793.F 


At$R42 


0090-3455 


4 




resistor 26IK 13 ,|25w F TCRO».|00 


24540 


C9.I/B.T9.2613.F 


AtSRttS 


0698.9500 


2 




REsIstOR 5T.6K 13 ,I25h F tCrOF.IOO 


24540 


C4-1/8-T0-5702-P 


AtSR0« 


0698>9511 


5 




RESISTOR S6.6K IX .USN F TC*0p*10O 


24540 


C9.|/s.T0>B662>F 


AiSRSO 


0757-0442 


9 




REOISTOR tOK 13 ,12SM F TCR09.100 


24546 


C4-1/0-TO-1002-P 


AtSQSl 


0757-0442 


9 




RESISTOR tOK 13 .125H F TC969.160 


24546 


C4-1/0-TO-1002-P 


»15»S* 


Ob90-3loO 


0 


1 


RESISTOR 31.0K IX .125W P TCbOY-100 


29596 


C9>I/B.T0.3U2-F 


•15950 


0757.0992 


9 




RESISTOR lOK It .123 n F TCaOb-lOO 


24546 


C9.I/B.TO>1002«F 


AiSRSS 


06S].|09S 


3 


1 


RESISTOR tOOK 5t .2SN PC TCa-OOO/^SOO 


01121 


CBI095 


Al$R60 


0090-3557 


7 


4 


RESISTOR 806 13 .I25H f TC>OA>IOO 




C9.1/B.TO>B06R>F 


•15961 


0|S;-0«92 


9 




RESISTOR lOK 13 .|25 m F TC90».|DO 


K I 


c«>i/b>to*ioo2.f 


•i5962 


0098-3557 


7 




RESISTOR 006 13 .125N F TC6»».I60 


El 


C9.1/S.TO.B06R.F 


AtSR63 


0098-4123 


5 


1 


RESISTOR aOO I 3 .125* F TC609.100 


20540 


Cfl-t/0.TO-499R-P 


At%R 6 <l 


0090-3152 


8 




RESISTOR 3.4SN IX .12511 P TCaOb-lOO 


24540 


C4-l/O.TO-346t-P 


• i531 


03500-01903 


3 




8*1 TCh ASSEmBlY.SFAN 


20400 


03500-01903 


•i532 


03580.61908 


0 




SNITCH ASSEHSLY-MOOE 


20400 


035B0.6I90B 


• |5J] 


3101-0199 


7 




SRITCH.SI DFOT hinTR .SA 125VAC/DC 


20400 


3I0I>0199 


• 15UI 


1020-0043 


4 




IC OP AMP 6 P T0*99 


0192B 


CA307T 


• i5U2 


1020-0043 


Q 


■ 


!C OP AMP GP TO-99 


0192B 


CR307T 




03500-06536 


6 


■ 


BOARD ABSEMBLT.PCM 


28900 


0I560>A653» 


• 16 C 1 


0100-0104 


7 


2 


CAFACITOR.FXO 200UF»75»I03 I6V0C •!. 


5O209 


300207COI60F2 


A! 6 C? 


0100-0104 


7 




CAPaCITOR-PXO 20«UPY75»10X IOVOC AL 


50209 


S002076010DP2 


A 16 CS 


0100-4571 


8 




CAPACITOR.FXO ,|UF »80«203 50V0C CER 


26400 


0100*4571 


A16CS0 


0100-2072 


6 




CAPAClTOR'FxO .09TUF »>53 SOVOC POtTE 


26400 


0100*2072 


*l6C3t 


0100-4571 


0 




CAPACITOR.FXO ,|UF FOs.IOl SOVOC CER 


20400 


0I60.957I 


•I 6 C }2 


9160-9571 


6 




CAPACITOR-PKO .lUP tpO-sOX 5 OVOC CER 


20400 


01»0»857> 


•16C50 


0100-0100 


9 




CAPACITOR-PxO 00UPt-20X OVOC TA 


50209 


150D606X0006B2 


•16C55 


0100-0339 


0 




CAPACITOR-PXO 5oUPf75-lOX lOVDC AL 


56289 


39050680I6CBI 


AtbCao 


0100-4532 


1 




CAPACITOR»FxO IOOOPF t-203 Soyoc CER 


2B«So 


0100*4532 


•| 6 C 0 I 


0160-4571 


e 


1 


CAPACITOR-PXO .tUP PBo* 20 X 5oVOC CER 


2S980 


0160*9571 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


• |6Cal 


01b0*a97l 


9 




C<P<CIT0R.rxD .tUP 680-201 50V0C CI» 


E84B0 


8tbD*497| 


*16C»1 


t«02»3062 


□ 




OI0De*2Np 3,92V %% D0*39 P0«.AN 


2B4B0 


|4D2*3062 


*|6CR2 


|«0t>00<0 


□ 




0100C-SHITCHIN6 SOV 50M< 2N8 DO-15 


28480 


1*01-00*0 


. AI6CRS 


1601.0000 


11 




OtOOC*8N!rCHlNO 30V 90MA 2N8 00*39 


28480 


1*01-00*0 




1901*0040 


1 




0I0DC-8NITCHINC lOV 50M< 2NS 00-15 


28480 


1*01-0000 


«16CR5 


1901*0040 






OIOOE-8NITCH1NO lOV 50N< 2M8 00-15 


28480 


1*01-00*0 


4t6CR6 


1901*0040 






OtOOC-SMirCHING loV 50M< 2N8 00-15 


28480 


1981*8048 


ilbcnlo 


1901*0040 






OIOoe*8NlTCHlNO 30V 90MA 2N8 00*39 


28480 


1901*8840 


b|6CAl| 


1601.0000 


1 




OtOOt-8NITCHING lOV 50M< 2NB DO-15 


28480 


1*01-00*0 


AlbCRll 


1902*0T7T 


3 


1 


OtOoe-INR IN825 6. IV 51 00-7 POo.OK 


oom 


1NS25 


llbtl 


6100.1600 


5 


1 


IN0UcTO«Rp-CM-HLD MOUh 51 .Id1.05L6 


28480 


9188*1644 




*100.0501 


7 




INOUCTGRRP-CM-MLO 2S0UH |01 .250«,51G 


28480 


*100-0501 


>1602 


1S50.007I 


7 




transistor NPN 81 POnIOOMR PTotOOHHI 




1S5S-00T1 


>1601 


18SS.0OS6 


2 




TR>NSI8T0R PNP SI PO^IISHN PT*250MHZ 




IS55-0016 




1895*0030 


2 




transistor PNP 81 PDb3)8MW PT«290PHZ 




1893*0036 


*160j 


1851.0036 


a 




transistor pnr si pdshonn ptriscnhi 


2S48o 


1855-0016 




1855.0386 


9 




TR<N8I8T0R J-PST 2NR192 N-CH6N D-HODE 


04713 


2N4192 


<1602 


0TS7.0672 


9 




RESISTOR ZOOK 11 .I25h P TCOP-IOO 


2494b 


C4*1/B*T0*2003»F 


>160J 


0797*0449 


6 




RESISTOR 20K 11 ,12SH P TOOt-lOO 


2494b 


CO-i/B.TO-2002-P 


<1600 


0T5T-62TJ 


4 




RESISTOR I.OIK II .I25H p TCPP-lOO 


2494b 


C4*t/a*Te*ioti*F 




0797-0005 


6 




REBIOTOR lOOK | II .I2SH r TC-o—lOO 


2A94b 


ca*i/e*To*ioos*F 


<1606 


07S7*046S 


6 




RESISTOR lOOK IX .I25H P TC60«-|00 


2494b 


ca-i/8-Te-iool-P 


A16R7 


0797*0483 


4 




RESISTOR 62. SK ix ,I257> P TC60«.IOO 


2494b 


C4.|/8*T0*6252*P 


<i6oa 


0098*3493 


6 




RESISTOR S.IZK 11 .12SH P TC«Ot-IOO 


24546 


C4*I/8*T0*4121*F 


<1600 


0797*0«57 


6 


1 


RESISTOR 07. SK 11 .1256 P TCooo-lOO 


2494b 


C0*17e*T0*0752*F 


at6Ri 0 


0696*3228 


9 




RESISTOR 06.6k 11 ,I2Sn P TCoO*-IOO 


28480 


0698*3228 


<160) 1 


0797*0469 


b 




RESISTOR lOOK IX .12571 P TC6S*-t00 


2494b 


C4*|/8*TO*1003*F 


«|6Rt2 


0797*0463 


4 




RESISTOR 82.5K ix ,1156 P TC*0*-IOO 


2494b 


C0-1/8.T0-8212-P 


<|60l J 


0757*0465 


6 




RESISTOR tOOK IX .IISn P TC<0»-100 


24946 


C4*l/e*T0*10O3*F 


>I60|0 


0681-1555 


0 


1 


RESISTOR 1.56 11 .256 PC TC6-900/»U«0 


0tl2l 


CBtSSs 


Al6R)9 


0797-0469 


6 




RESISTOR lOOK IX .1156'P TC6S6-100 


24946 


CQ*1/8*TO»1003-F 


<16016 


0698*3197 


3 


1 


4E8I8T0R 19. bN tf .I29W F TCaOo-iOO 


2494b 


C4-t/8*T0*l962-F 


<16017 


0683*2239 


9 


1 


RESISTOR 22k 5X .256 pc TC6-000/*SOO 


0U2t 


CB223S 


*t6Rl A 


0698*3997 


7 




RESISTOR S06 Ix .1156 P TC>«<-IO0 


24946 


e4*|/e*T0*806R*F 


A16R20 


0681.1015 


1 


1 


RESISTOR tOK 51 .256 PC TCa-*00/*TOO 


OllEt 


CB1039 


<16021 


0797*0909 


6 




RESISTOR lOOK IX .1256' P TC60O-10S 


24946 


C4«l/e*T0*t003*F 


<16022 


0797*0469 


6 




RESISTOR lOOK U .1256 P TC60*-i00 


24946 


C4-l/B*T0*ie0l»F 


<16021 


0696*3228 


9 




RESISTOR 06.6K IX .1256 P TCoOO-lOO 


28080 


0698*3228 


A16R24 


0757-0065 


b 




RESISTOR lOOK IX .1256 P TC^OO-IOO 


24946 


C4*I/8*TO*1003*F 


<16010 


0797*0440 


7 




RESISTOR T.5K lx .1256 P TCoSo-tOO 


2454b 


C4*l/8»TO*790t*F 


At6R31 


0797*0449 


b 




RESISTOR 20K IX .1256 P TC^Oo-lOO 


20546 


C4*1/6*T0*2002*P 


»16012 


0797-0919 


6 


9 


RESISTOR OTS IX .1256 P TC*0*-IOO 


24546 


C4*i/8*To*479R*P 


>l60ll 


06*8.1182 


6 


1 


RESISTOR 5.R6K ,x .125" P IC6a»-iOB 


24946 


C4*1/8*To*9491*F 


A16RS4 


0698-9673 


2 


t 


REbISTOR 1.6K IX .1256 P TC*0*-2i 


26«60 


0698*9673 


A16R3S 


0698-3279 


0 




RESISTOR «.69K IX .1256 P TC6»*-I0S 


2494b 


C4*1/8*T0*4091*F 


A16RS6 


0757.0007 


b 


t 


resistor 200 IX .125n P fC>«<-loO 


2494b 


C4»i^e*ro*2oi*7 


AlbRttO 


0698*3228 


9 




RESISTOR 06.9K IX .1256 P TCoOP-tOO 


28480 


0698*3228 


AtARai 


0698*7332 


4 


2 


RC818T0R IM 43 .129i« F TC404*108 


28480 


0698*7332 


<16002 


0757*0199 


1 


1 


RESISTOR 21.5k |X .1256 P TC<6<-I00 


24906 


C4»l/8*rO*2l92*P 


A|6Roi 


0668.7112 


4 




RC618T0R IM It .t29R 7 TC»0^*t09 


28 r 8 g 


0698*7332 


Al6R09 


0698*4942 


2 


1 


resistor <51K IX .1256 P TC*0<-IO» 


28480 


0698*4942 


<160j0 


0698*3228 


9 




RESISTOR <6.6K tS .1256 P TCbOT-tOO 


28488 


06*8-1228 


<l60St 


0797*0442 


9 




RE8IST0R lOK It .1256 p Tc«6*-I00 


24546 


c4*i/a»re*too2»F 


<160S2 


2100*3392 


7 


1 


Re6l8T0R*TRM9 IK lOt C~8I0E*AD,I 1*TRN 


28080 


2100*3382 


tl6Ut 


1826*0043 


4 




1C OP AMP 6P rO*99 


01628 


CA3077 


A16U? 


1826-0138 


8 


1 


te comparator GP OUAO t4*D2P*P 


01265 


LN5S*N 


<i6ua 


1826.0100 


0 


2 


1C OP AMP ro*99 


27014 


17398H 


<16U0 


1826*0100 


0 




tc OP AMP TO-66 


2T0U 


IPISSM 


<1601 


01580.61612 






CABlE ASBEmBlY 


28«S0 


03980*61612 


>16<2 


03980*01642 




^Hh 


cable assembly 


28*80 


03980*61612 




1251.5200 






connector 20-pin m post type 


28080 


1251-52*0 
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Replaceable Parts 



Replaceable Parts 



Table 8-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


O O 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Aie 


03381-66518 




1 


BOARD ASSY: INPUT^ BALANCED CPOR OPTION 002 ONLY) 


28480 


03580-66518 


A18C1 


0180-0091 




2 


C’.FXD lOUF +50 -10% 100 VDC AL 


56289 


30D106F100DC2 


AlSCtf 


0180-0091 






C:FX0 lOUF +50 -10% 100 VDC AL 


56289 


300106F100DC2 


A18C5 


0160-2206 






C:FXD iStlPF 5% 300 VOCW 


28480 


0160-2206 


A18C6 


0140-0204 




1 


C:FXD 47PF 5% 500 VDCW 


72136 


DM15E470J0500WV1CR 


AI6JI 


1231-2969 






C0t^:PH0N0, SINGLE JACK 


27264 


15-24-0501 


A18J2 


1251-3638 




1 


conn: POST TYPE 


27264 


09-65-1061 


A18R1 


0698-4882 




1 


R:FXD 976 0^f1 1% .5 w F TUBULAR 


24546 


NAB 


A18R2 


0698-5874 




1 


R:F5© 639 OhM 1% .5 W F TUBULAR 


24546 


NAS 


A18RJ« 


0757-0284 




1 


R:FXD 150 Otw 1% .125 w F TUBULAR 


24546 


C4-1/8-TO-151-F 










FACTORY SELECTED PART 






A16R^ 


0757-0472 




1 


F;F>0 200K 1% .125 W F TUBULAR 


24546 


C4-I/8-TO-2003-F 


A18R5 


0698-4308 






F:F)© 16. 9K 1% .125 W F TUBULAR 


16299 


C4-1/8-TO 1692-F 


A18T1 


9100-1460 




1 


TRANSFORMER AUDIO 


28480 


9100-1460 


A20 


0960-0444 




1 


POWER INPUT MODULE 


28480 


0960-0444 


A33 


03580-66535 


5 


1 


eOARD ASSEMBLY-DISPLAY, FCM 


28480 


03560-66533 


A53C1 


0160-4571 


8 




CAPACITOR-FXD .lUF +80 -20% 50 VDC CER 


28480 


0160-4571 


A33C2 


0160-5104 


5 


1 


CAPACITDR-FXD 3.9PF 5% 


28480 


0160-5104 


A53C4 


0160-2205 


1 


1 


CAPACITOR-FXD 120PF +-5% 300 VDC MICA 


28480 


0160-2205 


A33C5 


0160-4571 


8 




CAPACITOR-FXD .2UF +80 -20% 50 VDC CER 


28480 


0160-4571 


A33CR1 


1910-0016 


0 


1 


DIOOE-GE 60V 60 MA 1 US DO-7 


28480 


1910-0016 


A33L1 


9100-1650 


1 


1 


IMXJCTOR RF-CH-MLD 680 UM 5% .2DX.45LG 


28480 


9100-1650 


A33Q1 


1853-0036 


2 




TRANSISTOR P^F SI PO=310 MW FT=250 ftC 


28480 


1853-0036 


A33R1 


0698-4517 


I 


1 


RESISTOR 127K 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1273-F 


A33R2 


0757-0465 


6 




RESISTOR lOOK 1% .125 W F TC=04-100 


24546 


C4-1/8-TO-1003-F 


A33R3 


0757-0465 


6 




RESISTOR lOOK 1% .125 W F TC=0«+-100 


24546 


C4-1/8-TO-1003-F 


A33R4 


0757-0401 


0 


3 


RESISTOR 100 1% .125 W F TC=O+-100 


24546 


C4-1/8-TO-101-F 


A33R5 


0757-0435 


0 


1 


RESISTOR 3.92K 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-3921-F 


A33R6 


0757-0401 


0 




RESISTOR 100 1% .125 W F TC=O+-100 


24546 


C4-1/8-TO-101-F 


A33R7 


0698-3557 






RESISTOR 806 1% .125 W F TC=0+-100 


24546 


C4-1/B-TO-806R-F 


A33R8 


0698-3149 


5 


1 


RESISTOR 255K 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-2553-F 


A53R9 


0757-0401 






RESISTOR 100 1% .125 W F TC=D+-100 


24546 


C4-1/8-TO-101-F 


A33R10 


0757-0442 


9 




RESISTOR lOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A33R1 1 


0757-0465 


6 




RESISTOR lOOX 1% .125 W F TC=0+-10O 


24546 


C4-1/8-TO-1003-F 


A33R12 


0757-0442 


9 




RESISTOR lOK 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A33R13 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=D+-100 


24546 


C4-1/8-TO-475R-F 


A33R14 


1757-0415 


6 




RESISTOR 475 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-475R-F 


A53R15 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=0+-100 


24546 


C4-1/8-TO-475R-F 


A33R16 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=O+-100 


24546 


C4-1/8-TO-475R-F 


A33R17 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=D+-100 


24546 


C4-1/8-TO-475R-F 


A33R18 


0757-0415 


6 




RESISTOR 475 1% .125 W F 7C=D+-100 


24546 


C4-1/8-TO-475R-F 


A33R19 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=O+-l00 


24546 


C4-1/8-TO-475R-F 


A33R20 


0757-0415 


6 




RESISTOR 475 1% .125 W F TC=O+-100 


24546 


C4-1/8-TO-475R-F 


A33R21 


0757-0442 


9 




RESISTOR lOK 1% .125 W F TC=D+-100 


24546 


C4-1/8-TO-1002-F 


A33R22 


0757-0442 


9 




RESISTOR lOK 1% .125 W F TC=D+-100 


24546 


C4-1/8-TO-1002-F 


A33R24 


2100-3889 


5 


1 


RESISTOR-VAR DUAL 10K-5%-WW/CP 


28480 


2100-3889 


A33U1 


1820-1963 




2 


1C FF CMOS D-TYPE POS-EDGE-TRIG DUAL 


01928 


CB40I3BAE 


A33U2 


1820-2310 


0 


1 


IC CMTR PMOS OECD UP/OOWN SYNCmO 


50088 


MC50399N 


A33U3 


1820-1413 




1 


IC DCDR CMOS BCD-TO-7-SEG 4-T0-7-LINE 


04713 


MC14511BCP 


A33U4 


1858-0047 




I 


TRANSISTOR ARRAY 16-PIN PLSTC DIP 


13606 


ULN-2003A 


A33U5 


1820-0938 


4 


1 


IC FF CMOS J-K M/S POS-EDGE-TRIG DUAL 


0192B 


CO4027AE 


A33U8 


1820-0935 




1 


rC CNTR CMOS BIN NET-EDGE-TRIG 14-BIT 


0192B 


C04020AE 


A33U7 


1820-1963 


7 




IC FF CMOS D-TYPE POS-EDGE-TRIG DUAL 


0192B 


CD4013BAE 


A33U8 


1826-0026 


3 


1 


IC COMPARATOR PRCN TO-99 


01295 


LM311L 


A33U9 


1820-1408 


5 


1 


IC GATE CMOS A^O TPL 3-^ 


0192B 


CD4D73BF 


A33WI 


03580-616U 


0 


1 


CABLE ASSEMBLY 


28480 


03580-61611 




03580-80001 




1 


KIT-OPTION 001 


28480 


03580-80001 




03580-80000 




t 


KIT-CCWFIGWUVTICN 1 AND 2 


28480 


03580-80000 




0358 0-80002 


5 


1 


KIT-CONFIGURATION 3 AW) 4 


28480 


03580-80002 




03580-90002 


4 


1 


OPERATING AM) SERVICE MANUAL 


28460 


03580-90002 



MSEE BACKDATING. 

See introduction to this section for ordering information 
*Indicates factory selected value 
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Replaceable Parts 



Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










CHASSIS MOUNTED COMPONENTS 








03380-01(108 




2 


PLASTIC BATTERY EM> GUARD 


28430 


03580-04108 




03S8I-80001 






KIT OPTION 001 


28480 


03581-80001 


BTl T«?U 0T4 


1420-0205 




4 


BATIERT PACK <<l CELLS) COPT 001 ONLY) 


05397 


Y-6U4 


0T5 


1420-0202 




1 


BATTERY PACK <1( CELLS CENTER TAP) (OPT 001 ONLY) 


05397 


Y-5505 




lOlOlB 




1 


cover: PROTECTIVE FRONT (OPT 001 0NLY3 


28480 


101018 




0624-0410 




4 


SCR: TPG 6-19 COPT 001 ONLY) 


28480 


0624-0410 


Cl 


0160-2030 




1 


C: FXD 10 UF 30 V 10% 


56289 


127P1069R354 


DSl 


2140-0380 




1 


LAMP: INCAM) (POWER) 


17557 


86 




1450-0153 




1 


LAMP HOLDER (FOR DSl) 


08717 


102SR 




1450-0157 




1 


LENS (FOR DSl) 


08717 


102XX-W 


OS 2 THRU DS4 


1990-0450 




5 


diode: LIGHT EMITTING 


28480 


1990-0450 




5040-7626 




3 


CLAMP LED (FOR OS2-4) 


28480 


5040-7626 


FI 


2110-0012 




1 


fuse: 0.5 A 250 V NB 


75915 


312-500 


J1 


1510-0084 




i 


BIMIING POST: U-GRAY/RED 


28480 


1510-0084 


J2 


1510-0087 




1 


BirCINC POST; J-<»AY/BLK 


28480 


1510-0087 


J3, O'* 


1510-0076 




2 


BIbDING post: J-GRAY 


28480 


1510-0076 


J5 THRU JIO 


1250-0083 




6 


cow: BNC 


02660 


31-221-1020 


Oil, J12 


1510-0076 




2 


BIM3ING post: J-GRAY (OPT 002 ONLY) 


28480 


1510-0076 




2190-0027 






WASHER- INTERNAL LOCK 


78189 


1914-00 




2950-0006 






NUT-HEX 


75734 


sooo 


K1 


0490-0499 




1 


RELAY;SPOT 2A 12 VDC PEN LIST 


12300 


RS5D-12VDC 


LI 


01200-44703 




1 


coil: TRACE ALIGN 


28480 


01200-44703 


R1 


2100-0575 




1 


R: VAR LINEAR 200K Oti (INTENSITY) 20% 1/2W 


01121 


MA4N040S204MZ 


R2 


2100-0572 




1 


R: VAR C COMP lOOK Om (ADAPTIVE SWEEP- INCLUDES SI) 


12697 


381 


R3 


2100-0571 




1 


R: VAR 5M OW (FOCUS) 20% 


12697 


381 


R4 


2100-1714 




1 


R: VAR C COMP LINEAR IK Om 20% 1/2W (CAL 10 KHZ) 


01121 


TYPE W 


R5 


2100-2843 




1 


R: VAR COMP LINEAR 5K OW 10% 1/2W (LEVEL) 


28480 


2100-2843 


R6 


2100-0564 




1 


R: VAR, 100 K 20 


26480 


2100-0564 


R7 


2100-0574 




1 


R: VAR 10 TURN 5 K - 10% 


28480 


2100-0574 


SI 


2100-0572 






SWITCH: SPST CP/0 R2) 


12697 


381 


S2 


03580-01901 




1 


SWTICH: pushbutton (DISPLAY) 


28480 


03580-01901 


S3 


3101-0548 




1 


SWITCH: PUSHBUTTON (AMPLITUie MODE) 


28480 


3101-0548 




3101-0193 




1 


switch: slide DPOT (DBV/OBM) O.SA 125V 


79727 


G126-0012 


S5 


3101-0199 




1 


SWnCH: SLIDE DPDT (EXT REF/NORMAL) 


79727 


G126-0Q12 


S6 


3101-0575 




I 


SWITCH: SLIDE (BAL,8RTOGED,TERM!NATEDXOPT 002 ONLY 


79727 


G168S-0000 


S7 


3101-0199 




1 


SWriCH: SLIDE 


28480 


3101-0199 


T1 


9100-3425 




1 


transfor«r: PCWER 


28480 


9100-5425 


T2 


9100-3883 




1 


transformer: output (balanced tracking osc out) 


28480 


9100-3883 










(OPT 002 ONLY) 






VI 


5083-1871 




1 


TUBE: CATHODE RAY 


28480 


5083-1871 


Wl 


8120-1348 




1 


CORO: POWER, DETACHABLE 


70903 


KHS-7041 


W2 


03580-61606 




1 


CABLE ASSY: POWER 


28480 


03580-61606 


W3 


03580-61604 




1 


CABLE ASSY: DIGITAL STORAGE 


28480 


03580-61604 


W4 


03580-61603 




1 


CABLE ASSY: POT (INCLUDES FOCUS POT/ R3) 


28480 


03580-61603 


W5 


03580-61601 




1 


CABLE ASSY: DBV/OBM SWITCH 


28480 


03580-61601 




03580-61608 




1 


CABLE ASSY: CRT 


28480 


03580-61608 


W6 


03530-61602 




1 


CABLf ASSY: IMVT (OPT 002 ONLY) 


28480 


03S80-61602 


XAl 


1200-0037 




1 


SOCKET: CRT 


72825 


97097 










MISCELLANEOUS tCCKANtCAL PARTS 








5020-0476 




1 


bezel: CRT (METAL) 


28480 


5020-0476 




03530-04102 




1 


COVER: BOTTOM 


28480 


03580-04102 




03580-00608 




1 


COVER: CARO NEST 


28480 


03580-00608 




03530-04104 




2 


cover: SIDE RAIL 


28480 


03580-04104 




03580-04103 




1 


COVER: TOP 


28480 


03580-04103 




01200-44701 




1 


CRT NECK-CLAFtf* 


28480 


01200-44701 




1390-0084 






FASTENDR-r^L: RECEPTACLE, QUARTER TURN 


94222 


82-47-101-15 




1390-0539 






FASTENER-PA^CL: SCREW, QUARTER TURN 


28480 


1590-0339 




1390-0086 






FASTEhER-PANEL: RETAINER (FOR SCREW) 


28480 


1390-0088 




03580-60121 




1 


DECK: MAIN 


28480 


05580-60121 




5060-0548 




1 


FACE PLACE: CRT (BLUE) 


28480 


5060-0548 










FOOT: REAR PANEL 








5040-5862 




4 


BASE: FOOT 


28480 


5040-5862 




5040-5861 




4 


CAP: EM> 


28480 


5040-5861 




G3580- 20001 




1 


FRAME: FROTfT 


28480 


03580-20001 




03580-20012 




1 


FRAf€: REAR 


28480 


03580-20012 




1510-0038 




1 


BIM)ING POST-SINGLE 


28480 


1510-0038 




7120-4609 




1 


WARNING LABEL 


28480 


7120-4609 




03580-23702 




2 


FRA^E SIDE RAIL 


28480 


03580-23702 




1440-0103 




2 


KAMJLE: STRAP 


28480 


1440-0103 




5040-0508 




1 


LIGHT SHIELD: CRT (PLASTIC) 


28480 


S04 0-0508 
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Replaceable Parts 



Table 6-3. Replaceable Parts (Cont'd). 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










MISCELLANEOUS MECHANICAL PARTS CCONT’D) 








03580-04104 




2 


COVER: SIDE RAIL 


28480 


05580-04104 




5040-7042 




4 


CAP: EbD <FOR MANDLO 


j 28480 


5040-7042 




03580-24706 






RETAINER CFOR HANDLE) 


1 28480 


03580-24706 




03580-26001 






SCREW <FOR HANDLE) 


28AS0 


03580-26001 




3050-0456 




! 4 


WASHER CFOR HAICLE) 


86928 


5808-16-15 




5040-0508 






LIGHT SHIELD: CRT (PLASTIC) 


28480 


5040-0508 




03580-0020$ 






panel: frequency control MX)UL£ 


28480 


03580-00203 










PA^CL: FRONT 








03580-00211 A 




1 


STAK)ARD 3580A 


28480 


03580-00201 




03580-00214 A 




1 


OPTION 002 


28480 


03580-00204 










panel: rear 








03580-00212 




1 


STAI^ARO 3580A 


28480 


03580-00212 




03580-00205 




1 


OPTION 002 


28480 


03580-00205 




1460-1341 




1 


STAXO: TILT 


26460 


1460-1341 




03581-03301 




1 


bezel: led 


28460 


03580-09301 










KNOBS 








0370-10005 






ADAPTIVE SWEEP 


28480 


i 0370-1005 




0370-2182 






AMPLITUDE REF LEVEL 


28480 


1 0370-2181 




0370-2186 






BANDWIDTH 


28480 


1 0570-2186 




0370-2188 






DISPLAY SMOOTHING 


28480 


i 0370-2188 




0370-1005 






FOCUS 


28480 


' 0570-1005 




0370-3034 




1 


COARSE FREQUENCY 


28480 


0370-3034 




0370-2185 






FREQUENCY SPAN 


28480 


0570-2185 




03580-67401 






INPUT SENSITIVITY 


28480 


03580-67401 




7120-4008 






DECAL 


28480 


7120-3115 


1 


0370-1005 






INTENSITY 


28480 


0570-1005 




0370-2188 






MANUAL VERNIER 


28480 


0370-2188 




0370-2994 






POWER 


28480 


0370-2473 




0370-2187 






SWEEP MODE 


28480 


0370-2187 




0370-2184 






SWEEP TIME 


28480 


0370-2184 




0370-3036 




1 


CONCENTRIC KNOB (SMOOTHING) 


28480 


0370-3036 




0370-2189 






VERNIER 


28480 


0370-2189 




0370-0906 




6 


PUST«UTTON-BASE 


28480 


0570-0906 




0370-0934 




6 


PUShfiOTTON-CAP 


28480 


0370-0934 




0370-0914 




6 


PUSHBUTTON-BEZEL 


28480 


0370-0914 




0350-0137 




1 


label: PUSHBUTTON, 1 DB 


28480 


0550-0137 




0350-0136 




1 


LABEL: PU^fBUTTON, 10 DB 


28480 


0350-0136 




0350-0135 




1 


lable: pushbutton, lin 


28480 


0350-0135 




0350-0138 




3 


label: PUSHBUTTON, PLAIN 


28480 


0350-0138 




03580-24305 




1 


PLATE-FRONT 


28480 


03580-24305 




3101-0199 




1 


SWITCH-SLIDE 


79727 


G126-0012 




1450-0404 




1 


LENS CAP 


28480 


1450-0404 




03580-00611 




1 


FCM SHIELD 


28480 


Q3580-Q0611 




1990-0450 




1 


DIOOe-LED 


28480 


1990-0430 


R6 


2100-0564 




1 


R: VAR, 100 K 20* 


28480 


2100-0564 


R7 


2100-3809 




1 


R: VAR 5 K 


28480 


2100-3809 


S7 


3101-0199 


1 


1 


SWITCH SLIDE 


28480 


3101-0199 



AFOR S/N 1512A-00365 BELOW: ORDER 03580-00201 CSTD) OR 03580-00204 COPT. Q02). 

See mtroducuon to this section for ordering information 
‘'‘Indicates factory selected value 
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SECTION VII 

TROUBLESHOOTING AND 
CIRCUIT DIAGRAMS 



7-1. INTRODUCTION. 

7-2. This section of the manual contains troubleshooting 
information and circuit diagrams for the Model 3580 A 
Spectrum Analyzer. Included are troubleshooting informa- 
tion, information on factory selected components, func- 
tional block diagrams, schematic diagrams and component 
location diagrams. 

7-3. TROUBLESHOOTING AND PREVENTIVE MAIN- 
TENANCE. 

7-4. General Troubleshooting Procedures. 

7-5. Troubleshooting information for the 3580A can be 
found in the functional block diagrams and circuit diagrams 
at the end of Section VII. An extensive set of notes, 
waveforms, and tables has been provided to help narrow the 
problems down from the functional block, to a board, and 
finally to a component. 

7-6. Use the Overall Functional Block Diagram (Figure 7-1) 
to narrow the 3580A problem down into one of the four 
major functional blocks; 

1 ) Input Section 

2) Frequency and Sweep Section 

3) IF Section 

4) Display Section. 

This diagram gives a good overall look at the 3580A 
operation. Once the diagram is understood, the failure 
symptoms alone may be adequate to lead you to the proper 
block. Other times, the output signals from the 3580A will 
suffice. For instance, the RECORDER X-AXIS and Y-AXIS 
outputs give an indication of proper instrument operation 
up to, but not including, the A7 Logic Board. The 
TRACKING OSC OUTPUT indicates if the Frequency and 
Sweep Section is working properly. 

7-7. If the external control signals and front panel failure 
symptoms are not adequate to localize a problem to a 
particular block, remove the 3580A outer covers and check 
the appropriate input and output lines of each block. This 
will localize the problem to a block. The Analog Block 
Diagram (Figure 7-2), circuit schematics and associated 
notes can then be used to isolate the problem to the 
component. 



7-8. A2 Board VTO Troubleshooting. 

7-9. The A2 VTO is part of a complex feedback loop. If 
the VTO circuitry is not working properly, the feedback 
loop can be broken by applying approximately - 1 .6 V dc 
to A2TP4. A 0 to + 9 V dc sign^ supplied to the VTO 
ERROR AMP on the RED jumper lead to the A2 board 
should then cause the oscillator frequency to vary from 1 .0 
to 1.5 MHz (0 to 50 kHz Input Frequency). This signal can 
then be followed around the feedback loop to find the 
faulty components. Use the waveforms supplied with the 
A2 board to aid in this process. 

7-10. A3 Board Troubleshooting. 

7-11. This part of Section VII contains test procedures for 
the digital control circuitry of the A3 Sweep Board 
(Schematic 4). If the previous troubleshooting procedures 
indicate problems with the normal or adaptive sweep 
circuitry, perform these test procedures. 

a. Position the 3580A front panel controls to: 

SWEEP MODE REP 

Short A3TP1 to the gray jumper wire connected near the 
center of the A3 board (Don’t remove the gray jumper). 

b. Adjust A3R54 (INTEGRATOR BALANCE) to verify 
that the output of the Ramp Integrator (A3TP1) can be 
adjusted from a positive to negative dc voltage. Readjust 
A3R54 for 0.000 volts ± .001 volts. 

c. Measure Vsg on the dual FET, A3Q1. Both FET’s 
should have Vsg < 3 V dc. 

d. Set switch SI to the test position (UP position). 
Verify that CLOCK OUTPUT (A3U8 pin 11) is a TTL 
HIGH {> 2.0 V dc). Return SI to the normal position. 

e. Remove the clock test jumper between Q18 and SI. 
Reposition: 

SWEEP MODE RESET 

f. Connect a logic clip to A3U5. Turn the 3580A 
POWER switch OFF then back to ON. The instrument 

CBA 

should come up in state 000 or 100, where the C, B, and A 
state outputs are located on pins 13, 14 and 15 respectively 
of A3U5. If the instrument comes up in state 000, clock it 
to state 100 by momentarily switching A3S1 into, and then 
out of the test position. (This process wDl be called 
“clocking SI” from now on.) 
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g. Reposition the following front panel controls: 



ADAPTIVE SWEEP OFF 

RESOLUTION BANDWIDTH 100 Hz 

FREQ. SPAN/DIV 2 KHz 

SWEEP TIME/DIV 1 SEC/DIV 



h. Check the following: 

1. Collector of A3Q4: lOvolts ± .1 volts 

2. Collector of A3Q16: 0.0 volts ± .1 volts 

3. A3U5 pin 5: TTL LOW (as measured by logic 

clip). 

4. A3U5 pins 2 , 3 , 4 , 6 and 9: TTL HIGH (as 

measured by logic clip). 

5. A3TP2: - .25 volts ± .02 volts. 

6. A3TP3: + .175 volts ± .02 volts. 

7. A3U8 pin 6: TTL HIGH O 2.0 volts). 

i. Manually “clock” SI once and verify that the state 
does not change from 1 00. 

j. Short A3TP3 to A3TP4. Verify that the voltage at 
A3TP1 1 can be changed from a negative to positive voltage 
by rotating A3R14. Readjust A3R14 so the voltage at TPl 1 
is at the 0 V transition point. (In some cases it will alternate 
between positive and negative.) 

k. Check for proper source voltage on A3QI4. 
(.1 < Vs < +4). 

l. Readjust A3R14* fully CCW. Reposition: 

ADAPTIVE SWEEP CW 



m. (L)RESP (A3U7 pin 5) should be a TTL HIGH. 
Verify that any one of the following will cause (L)RESP to 
go LOW. 

ADAPTIVE SWEEP CCW 

SWEEP TlME/DlV 05 SEC/DIV 

or faster 

If (L)RESP doesn’t function properly, check the A8 board. 

n. In the following tests, the proper next state qualifiers 
are set up and the control logic is manually stepped to the 
next state by “clocking” SI once. In each case the control 
lo^c should go to the next state only when all qualifiers are 
met and SI is clocked. 

o. If the control logic fails to clock to the proper state, 
reset the logic to state 000 or 001 by selecting; 

SWEEP MODE RESET 



and momentarily turning the POWER switch OFF and then 
back to ON. Use Table 7-1 to reclock the control logic up 
to that state which will not go to the proper next state after 
clocking SI. Then recheck all the next state qualifiers, as 
given in Table 7-1 and test for proper inputs to the state 
flip-flops (U6 and U7). The J and K inputs to these 
flip-flops should correspond to the change the flip-flop 
will make on the next clock pulse. For instance, if a 
flip-flop’s Q-output is to change from a 0 to a 1 , its J input 
should be high. Likewise, if it is to change from a I to a 0, 
the K input should be high. If it is to stay at 1 , the K input 
should be a 0. If it is to stay at 0, the J input should be a 0. 



Table 7-1. Conditions for Single Stepping A3 Logic. 

(Initial Setup: [Gray Jumper - TPl], [TP3 - TP4], A3R14* fully CCW, 
ADAPTIVE SWEEP - OFF, 100 Hz Bandwidth, 2 kHz/DIV, .1 SEC/DIV, 
RESET.) 



Present State 


Next State 


Conditions to go to next State 


Next State Qualifiers 


0 


CBA 

000 


1 


CBA 

100 


SWEEP MODE: RESET 


(USING - HIGH 
and 

(H)GEW- HIGH 
or 

(L)RESET - LOW 


1 


too 


2 


101 


SWEEP MODE: SING 


(H)DLYO - HIGH 
IDRESET - HIGH 


2 


101 


3 


111 


ADAP. SWEEP: CW 


(URESP - HIGH 


3 


111 


4 


110 


R14: CW* 


CCMP - HIGH 
(URESP -HIGH 


4 


110 


6 


010 


ADAP. SWEEP: CCW 


(URESET LOW 


5 


010 


6 


Oil 


R14: CCW 


CCMP - LOW 


6 


oil 


7 


001 


(Clock after delay) 


(H)DLYO - HIGH 


7 


001 


2 


101 


R14: CW 


CCMP -HIGH 



*lf A3R14 has a black casing, set it opposite to the setting given. 
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See Table 7-2. Notice also that the J and K inputs are not 
directly accessible on U7. All the inputs to each of the 
input AND gates must be hi^ before there is a correspond- 
ing HIGH level given to one of the internal J or K inputs of 
the flip-flop. 



Table 7-2. Excitation Table for J — K Flip-Flop. 



Qt 

(Before 

Clock) 


Q, + 1 
(After 
Clock) 


J 


K 


0 


1 


1 


don't care 


1 


0 


don't care 


1 


1 


1 


don't care 


0 


0 


0 


0 


don't care 



p. Reposition (Only those controls printed in BOLD 
require a change from the previous tests.) 



ADAPTIVE SWEEP OFF 

RESOLUTION BANDWIDTH 100 Hz 

FREQ. SPAN/DIV 2 KHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE RESET 

A3R14 fully CCW“» 



q. State 100 

1 . Clock SI , observe no change of state. 

2. Check the voltage at A3TP5 and A3TP6, it should 

beOVdci .1 V. 

3. Short the A3 gray jumper to A3TP1 and short 

A3TP3 to A3TP4 if not already done. 

4. Reposition; 

SWEEP MODE SING 

5. Clock SI, and the logic should go to State 101. 

r. State 101 

1 . Clock SI and observe no change of state. 

2. Check for the following levels: 

Collector A3Q4 : <-8Vdc 
Collector A3QI 6: 0Vdc±.lV 
A3TP5: < -7Vdc 
A3TP6: 0 V dc ± .1 V 
A3TP8: TTLLOW(< .8 Vdc) 

3. Reposition: 

ADAPTIVE SWEEP CW 

4. Clock SI once, and the logic should go to State 

in. 

s. State 1 1 1 

•If A3R14 has a black casing. 



1. Adjust A3R 14 fully CCW*. 

2. Clock SI and observe no change of state. 

3. Check for the following levels: 

Collector A3Q1 6: -9.9 V ± .1 V 

A3TP5: < -7V 

A3TP8: TTLLOW(< .8 V) 

4. Reposition: 

ADAPTIVE SWEEP CCW 

Clock SI and observe no change of state. 

5. Adjust A3R1 4 fully CCW. 

Clock SI and observe no change of state. 

6. Reposition: 

ADAPTIVE SWEEP CW* 

Adjust A3R14 fully CCW*. 

Clock SI and observe no change of state. 

7. Adjust A3R14 fully CW*. Clock SI, and the logic 

should go to state 110. 

t. State 110 

1. Clock SI and observe no change of state. 

2. Remove the test lead between A3TP3 and A3TP4. 

The, voltage at A3TP3 should be -.25V 
± .1 V. 

Replace the jumper. 

3. Check the following levels; 

A3TP6. < -6V 
A3TP5: 0 Vdc ± .1 V 
Collector of A3Q] 6: OV ± .1 V. 

4. Adjust R14 fully CCW*. 

Clock SI and observe no change of state. 

5. Reposition: 

ADAPTIVE SWEEP CCW 

Adjust R14 fully CW*. 

6. Clock SI , and the logic should go to state 010. 

u. State 010 

1. Clock SI and observe no change of state. 

2. Check for the following levels; 

it opposite to the setting given. 
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A3TP6: > +6V 
A3TP5: 0 V ± .1 V 
A3TP8: + 9.5 V ± .5 V 
Collector A3Q16; - 9.9 V ± .1 V 

3. Reposition: 

RESOLUTION BANDWIDTH 1 Hz 

4. Connect an oscilloscope to the collector of 

A3Q1 1 . Wait 5 seconds. The voltage should be 
aTTLHIGH(> 2Vdc). 

5. Adjust A3R14 fully CCW*. 

6. While watching the oscilloscope clock SI. The 

oscilloscope should indicate a TTL LOW 
(< .8 V) for a few seconds and then return 
HIGH. The logic state should be 01 1 . 

V. State 01 1 

1. Check the following levels: 

A3TP5; 0Vdc± .1 V 
A3TP6: OVdc ± .IV 
CoUector of A3Q16: - 9.9 V ± .1 V 
A3TP8 : TTL LOW (< .8 V) 

2. Reposition: 

RESOLUTION BANDWIDTH ... 100 Hz 

3. Clock SI and the control logic should go to 

state 001 . 



7-12. A7 Board. 

7-13. The A7 Board (03580-66507) is available as a rebuilt 
exchange board (03580-69507) through your local -hp- 
Sales and Service Office. Many times, however, the board 
can be repaired without purchasing an exchange board. The 
following procedure will aid in determining whether the A7 
board or the analog circuits preceeding the A7 board are at 
fault. 

a. Connect the 3580A X-AXIS output on the rear panel 
to the X deflection EXT INPUT of an oscilloscope. A scope 
with variable persistence works best but is not absolutely 
necessary. Connect the 3580A Y-AXIS output to the 
vertical input of the scope. This procedure effectively half 
splits the 3580A for troubleshooting purposes. 

1 . If the signal seen of the scope is correct and the 
signal seen on the 3580A display is incorrect then 
the problem is in the A7, A8, or A13 boards. If 
the signal seen on the scope is incorrect DO NOT 
troubleshoot the A7 board until repairs are made 
to preceeding circuitry. (See Functional Block 
Diagram in the Operating and Service Manual.) 

2. If the scope presentation is good but the 3580A 
display is incorrect, check A7TP1 . If the presenta- 
tion is bad there then troubleshoot the A7 board, 
otherwise troubleshoot A8 or A13. 

7-14. Troubleshooting the A7 board. 

a. Check A7Q2, Q4, Q6, Q8, and Q9. If these parts are 
P/N 1853-0098 replace all 5 of them with P/N 1853-0010. 
The new type is much more reliable and is being used in ail 
instruments with serial numbers above 1415A01276. 



w. State 001 

1 . Clock SI and observe no change of state. 

2. Check the following levels: 

Collector A3Q16: -9.9 V ± .1 V 

A3TP5: <-7V 

A3TP8: TTL LOW (< .8 V) 

3. Adjust A3R14 fully CW*. Clock SI, and the 

control logic should go to State 101. 

x. Adjust R14 so that the voltage at A3TP1 1 is at the 
transition between a plus and minus voltage. 

y. Remove all test leads and replace the clock jumper. 
The 3580A should sweep normally. The penlift relay 
should “click” in single sweep mode and the output of the 
A3 RAMP GENERATOR (A3TP1) should be + 5 volts 
nominal for a front panel display indication at the right 
graticule. If the LOG SWEEP mode will not work, see the 
A3 schematic notes. 



b. Check A7TP4 and A7TP5. They should look similar 
to the figure shown below. 



Horiz 2 ft sec/div 

Vert .2 V/div (with 10:1 probe) 




The frequency must be 55 K - 70 kHz! If the frequency is 
off check A8TP9. The clock frequency is determined by 
the A8 board. 



*lf A3R 1 4 has a black casing, set it opposite to the setting given. 



7-4 





Model 3580A 



Section VII 



c. Clean the A7 board connector with alcohol and see if 
this eliminates the problem. 

d. Flex the board slightly. Occasionally the mounting 
screws on the A7 board apply pressure in such a way as to 
intermittantly open traces. 

e. If random glitches appear on the display try holding 
in the CLEAR WRITE button. If the pitches are still 
present probably a RAM is bad. Short pin 12 of each RAM 
to ground one at a time. When the glitches disappear 
replace that RAM. 

f. Depress the STORE button, and then release STORE 
(depress again). If the display appears to shift one or more 
centimeters then replace A7U58. 

g. If an unnatural phenomenon appears repedatively at 
the same location on the 3 580 A display (may appear 
intermittantly) try paralleling the black 99.25 K resistors 
with a 50 K resistor one at a time. When the 50 K resistor 
creates an anomaly at the same point, replace the paralleled 
99.25 K resistor. 

h. Verify that the CLOCK (A7 pin 8, waveform 2) is 
present. Also, verify that all the internal clocks are operat- 
ing as indicated by the clock waveforms supplied with the 
A7 schematic. If these are working properly, check the 
Y-AXIS A to D and X-AXIS A to D and output D to A 
for proper operation. 

7-15. The two A to D converters are basically counters 
which count up or down until their digital output is equal 
to the analog input. The digital output is fed back around 
to the input via a D to A converter. This feedback signal is 
then compared with the input signal to control the count of 
the A to D. By verifying that the feedback signal of the A 
to D converter is approximately equal to the input signal, 
the converters can be tested. This feedback signal is 
available at TP2 and TP3 of the X-AXIS A to D and 
Y-AXIS A to D respecUvely. Use MANUAL SWEEP mode 
when checking these converters. 

7-16. The output D to A converter (U53, U61 to U63,and 
associated resistors) should also be checked for proper 
operation. It is basically a summing device which converts 
the digital output from the memory into currents propor- 
tional to their digital value. U53 sums these currents into an 
analog signal present at A7TP1 . By using a small FREQ. 
SPAN/DIV (5 Hz) and a wide bandwidth (300 Hz), the 
memory can be loaded with a constant value so that the 
input to the D to A is a constant. Use A4TP4 to determine 
the input signal level to the memory of the A7 board, and 
test for proper output. 

7-17. As a last test, verify that the U56 and U57 binary 
counters are receiving a clock pulse at pin 15, and that they 
are counting. 

7-18. If these tests fail, it is probably best to exchange 
your board for a rebuilt exchange board (03580-69507). 



This board is available through your local -hp- Sales and 
Service Office. Exchange credit will be given if you return 
your original 03580-66507 or 03580-69507 board. Please 
remember the A7 board uses CMOS integrated circuits 
extensively and proper handling is important. DO NOT 
return A7 boards in a plastic bag. 

7-19. High Voltage Power Supply. 

7-20. The A1 1 A1 and A1 IA2 High Voltage Power Supply 
boards operate in conjunction with the feedback control 
circuitry on the A8 board to produce the regulated high 
voltage for the CRT. One winding of the high voltage 
transformer (A11A2T1) is further used to prodqce the 
-tl58V dc supply for the Deflection Amplifiers. The 
■t 1 58 V dc regulator is located on the A8 board. 

7-21. The high voltage transformer is driven by the high 
voltage oscillator consisting of A8Q21 and associated 
circuitry. Oscillation is sustained by positive ac feedback 
from a tertiary winding on the transformer to the base of 
A8Q21. Note that the 55 kHz to 65 kHz signal from the 
collector of A8Q21 serves as the primary clock for the 
Sweep Generator (A3) and Digital Storage (A7) boards. 

7-22. The high voltage output level is determined by the 
drive level of the high voltage oscillator. This is controlled 
by dc feedback from the CRT cathode supply. The 
feedback voltage is fed through divider resistors A1 1 A2 R5 
and R6 and applied to the A8 board (A8J1) through a 
flying red lead. To prevent damage to the high voltage 
supply, a safety interlock disables the high voltage oscillator 
when the feedback lead is unplugged from A8J1 . On the A8 
board, the feedback voltage is processed by control 
amplifiers Q23 and Q22 and applied to the base of A8Q2I 
through the tertiary feedback winding of the high voltage 
transformer. 

7-23. The voltage at the cathode of the CRT (CRT pin 2) is 
normally about - 2,900 V and is not critical. Note, however, 
that the intensity grid voltage (CRT pin 3) cannot be more 
than 30 or 40 volts more negative than the cathode voltage. 
If it is, the display will be blanked. 



WARNING 



Do not attempt to measure the difference 
between the cathode and intensity grid with a 
floating voltmeter. Measure the absolute voltage 
at each point with a high voltage probe and 
then calculate the difference. These voltages 
can cause serious injury or even death if proper 
care is not taken 

7-24. The AllAl and A11A2 boards have dangerous 
voltages which make troubleshooting both hazardous and 
difficult. Generally, the safest and most efficient approach 
is to remove all power from the 3580A and check these 
boards with an ohmmeter. Note that A1 1 A1 CRl and CR2 
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each contain many diodes in series and their forward 
resistance (as measured with 4ip- Model 41 2A) can be as 
high as 50 megohms while their leakage (reverse) resistance 
will generally be about 100 megohms. The primary wind- 
ings of the high voltage transformer and the CRT heater 
windings have a dc resistance of only a few ohms. The other 
two secondary windings have dc resistances of 100 to 200 
ohms. 

7-25. Crystal Replacement. 

7-26. If it is found that the A5 filters or A2 crystal 
oscillator need a new crystal, the crystal cannot be 
exchanged individually but must be exchanged as a 
matched set of crystals and resistors. For this reason, the 
03580-69505 exchange assembly, and 03580-69515 re- 
placement assemblies are available. These assemblies consist 
of: 



Item 


Qty 


Description 


1 


1 


A5 IF Filter Board, 03580-66505 
(Exchange Ass’y, 03580-69505, con- 
tains a rebuilt A5 Board; Replace- 
ment Ass’y, 03580-69515 contains 
a new A5 Board). 


2 


1 


0410-0480 Crystal Set (This is a 
matched set of six crystals. Five of 
the crystals are already part of Item 
1; the sixth cyrstal is for the A2 
Tracking Oscillator). 


3 


1 


A resistor matched to the sixth 
crystal supplied by Item 2. 



7-27. If you need a new crystal, order the exchange or 
replacement assembly through your local -hp- Sales and 
Service Office. Exchange credit can only be given if you 
return both your old 03580-66505 board and the appropri- 
ate crystal and matching resistpr from the A2 board. 
Always use care when removing these crystals, as undue 
stress on the leads can damage the glass encapsulation. 

NOTE 

This 03580-69505 exchange assembly is intend- 
ed as an aid in crystal replacement. It is not 
intended to be used in place of repairing other 
components on the A5 board (03580-66505). 

The 03580-69515 replacement assembly is pro- 
vided for those who want to purchase a new A5 
Assembly and do not wish to use the exchange 
program 

7-28. CRT Replacement 

WARNING I 



Use care when handling the CRT. Undue stress 
can cause dangerous implosion of the tube. 



When shipping the CRT, follow the shipping 
instructions outlined in the Cathode Ray Tube 
Warranty information at the beginning of this 
manual. 

7-29. If it is determined that the CRT needs replacement, 
fill out the Cathode-Ray Tube Failure Report supplied at 
the beginning of this manual. To remove the CRT, use the 
following procedure: 

a. Remove the front panel bezel (black hood). 

b. Remove the metal support and plastic lens (under 
bezel). 

c. Remove the rear protective CRT cover (on rear 
panel). 

d. Remove the CRT rear tube socket. 

e. Remove the bottom instrument cover. 

f. Through a hole in the left side, at the rear of the 
instrument, unscrew the CRT neck clamp using a long 
shaft screwdriver. 

g. Slide the CRT out. This may require moderate force. 
On instruments which have been used extensively, it may 
be necessary to cut the white CRT mounting tape to 
separate the CRT from the CRT tube shield. This tape is 
located on the top and bottom of the CRT, one inch to the 
rear of the CRT face. 

Send the CRT and Failure Report to your local -hp- Sales 
and Service Office. 

NOTES 

1. If the CRT Mounting Tape is cut, replace it 
with a new mounting tape -hp- Part No. 
0460-1115. 

2. When reinstalling the CRT, push the CRT 
slightly forward while tightening the CRT neck 
clamp. This secures the plastic lens in front of 
the CRT 

7-30. Battery Replacement (Option 001 only). 

7-31. Each of the five battery sticks can be replaced 
individually. Do not attempt to replace individual cells 
within a battery stick. When ordering a new battery stick, 
order either the center tapped stick (-hp- Part No. 
1420-0203) or the regular stick (-hp- Part No. 1420-0202). 

rnnnrtnnnnrrv^ 

FCAUTION4 

Do not remove the individual battery sticks 
until the entire battery pack has been removed 
from the instrument. The battery pack can be 
removed by disconnecting the battery plug (PI ) 
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and removing the four screws holding the pack 
to the side of the instrument chassis. The 
individual battery sticks may short out against 
the sides of the instrument if the entire battery 
pack is not first removed. 

7-32. To determine which battery stick is faulty, place the 
3580A on CHARGE for 14 hours and then run the3580A 
on battery power untO the undervoltage relays shut the 
battery power off. (Good batteries will run for 5 hours 
without a recharge). Measure the voltage across each 
battery stick. The nominal voltage should be approximately 
5 volts per stick. Test for the stick which is lower in voltage 
than the other battery sticks. A bad stick will differ from 
the other battery sticks by .5 or more volts. 

7-33. The normal warranty period on batteries is 90 days. 
Proper operation implys that the battery, operated under 
normal temperatures and load, will charge from a state of 
complete discharge in 14 hours, and will then power the 
instrument for 5 hours of continuous and normal use. 

7-34. Cleaning and Lubricating Rotary Switches. 

7-35. Faulty switches can cause intermittent performance, 
spurious responses, noise, and many other annoying prob- 
lems. Tests have shown that the typical operating life of a 
switch is 25,000 operations or more. With proper cleaning 
and lubrication, this life may be extended to as much as 
100,000 or more operations. Freon TF cleaner (-hp- Part 
No. 8500-0232) is available for cleaning switches. Electro- 
tube 2G (-hp- Part No. 5060-6086) is available for lubricat- 
ing high impedance switches. Electrotube 2A (-hp- Part No. 
6040-0300) is available for lubricating low impedance 
switches. FoUow the instructions given with these cleaners, 
-hp- Service Note M45B (available from your local -hp- 
Sales and Service Office) also gives detailed information on 
how to use these cleaners. 

7-36. Repairing Handles. (For S/N 1415A00975 and 
below) Anytime a loose or broken handle is repaired the 
new type screw should be used. The illustration indicates 
the assembly order. The screw which attaches the L shaped 
plastic piece remains the same. 

PLASTIC CAP ENO 

NEW TYPE WAS»tER P/N S040-7047 





In order to repair both handles on one instrument the 
following new parts are needed. 

4 ea screw P/N 03580-26001 

4 ea washer P/N 3050-0456 

7-37. FACTORY SELECTED COMPONENTS. 

7-38. Certain components within the 3580A are individu- 
ally selected at the factory to compensate for slightly 
varying circuit parameters. These components are identified 
by an asterisk (*) in the parts list and schematic diagrams. 



Table 7-3. Factory Selected Components. 



CMnpsDMt 



Focctbo 



Vahia RaBQS 



A3R88*- 



Controls Sweep Time/Div. Irv 
creasing A3RB6* increases 
sweep time. Decreasing 
A3RB8* decreases sweep 
tirrte. 



11.8k0 ± \% T/8 W 
13.7 kn ±: 1% 1/8 W 
15.4k0 ± 1% 1/8 W 
17.4 kO ± 1% 1/8 W 
19.6 kO t 1% 1/8 W 



21.5 k(>£ 1%1/8W nominal 
23.7 kO ± 1% 1/8 W 

26.1 kO ± 1% 1/8 W 
28.0 kD ± 1% 1/8 W 
30.9 kO ± 1% 1/8 W 

33.2 kO s 1% 1/8 W 



A5R1* 

A5R26* 

A5R48* 

A5R71* 

A5R73* 



Assures equal gain within all 
crystal sieges. Selected by 
value of the crystal resistance: 
Crystal Resistance 
< 91 p 

91 n to 1 10 n 
111 0 to 130 0 
131 n to 1500 
151 0 to 170 0 
171 Oto 1900 
191 0 to 210 0 



116 0 r0698'4407) 
100 0 (0757.0401) 
80.6 0 (0698-4396) 
60.4 0 (0696-4367) 
40.2 0 (0698-3262) 
20.0 0 (0757-0384) 
0 0 (wire) 



A6R41 * 



A7R109* 



Adjusts -f 10 V power supply 
to 10 V ± .050 V. Increasing 
A6R4 1* increases the 
voltage. Decreasing A6R41* 
decreases the voltage. 

Adjusts positive pulse width at 
A7TP5 to 1.0 to 1.4 psec 
(Rev. A) or 2.0 to 2.4 ^sec 
(Rev. 8). Increasing A7R109* 
increases pulse width. 
Decreasing A7R109* 
decreases pulse width. 



243 0 to 1.96 kO 1/8 W typical: 
1 .05 kO 



18.2 kO to 63.4 kO 1/8 W typical: 

24.3 kO 



A7R111* 



Adjusts positive pulse at 
A7TP4 to 3-5 to 3.9 psec. In- 
creasing A7R111* increases 
the pulse width. Decreasing 
A7R1 1 1 • decreases the pulse 

width. 



24. 9 kO to 4 1 . 2 kO 1 /8 W typical: 
32.4 kO 



A1 1A1R2* 



Gives proper intensity limit ed- 
justment. 



100 kO or 1 MR typical: 1(X) kO 



A18R3* 



Matches alphabetic code A 0 0 
printed on transformer. B 51.1 0 ± 1% 1/8 W 

C 100 0 ± 1% 1/8 W 
D 150 R ± 1% 1/8 W 
E 1820 ± 1% 1/8 W 
F 221 0 ± 1% 1/8 W 
G 267 0 ± 1% 1/8 W 
K 332 0 1: 1% 1/8 W 
I 392 0 ± 1% 1/B W 
J 475 0 ± 1% 1/8 W 
K 562 0 ± 1% 1/8 W 



A34R46 



Adjusts range of "DIAL HI 
END SET" control. 



1 1 kO ± 1% 1/8 W 
12.1 kO s 1% 1/8 W 

13.3 kO ± 1% 1/8 W 
14.7 kO ± 1% 1/8 W 

15.4 kO ± 1% 1/8 W 



A typical value is given for each. Table 7-3 is a list of the 
factory selected components, functions, and value ranges. A 
detailed description of selecting A3R88* is given in Para- 
graph 7-39. The other components will usually not require 
reselection, (fhe crystal padding resistors are factory 
selected and cannot be selected in the field. See Crystal 
Replacement, Paragraph 7-19). 



7-39. A3R88* should be reselected if the frequency ramp 
integrating capacitor (Cl) is changed (See Schematic 4). To 
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select A3R88*, select the following front panel control 



settings: 

ADAPTIVE SWEEP OFF 

SWEEP TIME/DIV 1 SEC 

SWEEP MODE REP 



Measure the time interval between the negative and positive 
voltage transition at A3TP5 with an electronic counter. For 
the -hp- 5326A Counter, the controls should be: 



Sample Rate: 
Function: 
Multiplier: 
Channel A: 



Channel B: 



BNC Input: 



Fast 

TJ. A to B 
.1 sec. 

Slope - 
DC. 

Atten XI 

Level: set to trigger on negative 
edge of pulse. 

Slope + 

DC. 

Atten XI 

Level: set to trigger on positive 
edge of pulse. 

Com 



The time interval should be 10.4 to 10.6 sec. The other 
sweep times can be easily tested at this time. The time 
interval should be 10.5 x SWEEP TIME/DIV (± 5%). 

7-40. SCHEMATIC DIAGRAMS. 

7-41. The schematic diagrams, Figure 7-3 through 7-12 
show the detailed circuits of the Model 3580A. Each 



schematic is assigned a numerical callout (1 through 10) 
which is used for referencing. The schematics are arranged 
to provide as much signal continuity as possible and 
assemblies do not necessarily appear in the order of their 
reference designations. Refer to Table 7-4 for a complete 
cross reference listing. Refer to the General Schematic 
Notes for further information concerning the schematic 
diagrams. 



Table 7-4. Assembly Cross Reference. 



Assembly Number 


Assembly Title 


Schematic 

Number 


A2 103581-66502) 


VTO Tracking Oscillator 


6 


A3 103580-665031 


Main and Log Sweep 


4 


A4 103581-66504) 


Detector 


3 


A5 103580-665051 


IF Filter 


2 


A6 103580-66506) 


Low Voltage Power Supply 


9 


A7 (03580-66507) 
or 

(03580-69507) 


Digital Storage 


7 


A8 103580-66508) 


Control Board 


a 


A9 (03580-66509) 
(Standard) 


Input Circuits 


1 


(03580-66519) 
(Option 002) 
AlO (03580-66610 


Connector Board 


7 


AllAl 103580-66531) 


High Voltage 


8 


A11A2 103580-6653-2) 
and 

103580-66537) 


HV Transformer 


8 


A13 (03580-66513) 


Deflection Amp, 


8 


A14 (03580-66514) 


Bandwidth/Sweep Time 


5 


A15 (03580-66515) 


Freg Span/Sweep Mode 


5 


A16 (03580-66616) 


Combining Board 


5 


A18 (03581-66518. Opt. 
002 only) 


Balanced Input 


1 



REFERENCE DESIGNATIONS 



ASSeUBLY 

REFERENCE 

DESIGNATION 



ASSEMBLY 

ASSEMBLY PART NUMBER 

NAME lINCLUDES AEAI SUBASSEMBLY! 



JACK XAZ IS MOUNTED ON 
CHASSIS OR ANOTHER ASSEMBLY, 









POWER SUPPLY (OOXXX- 66501) 



^^PLUG Pt fS MOUNTED ON ASSEMBLY OR IS PART 

THE ASSEMBLY BOARD (COMPLETE DESIGNATOR IS A2PI> 



PI IS NOT MOUNTED 
ON A2 ASSEMBLY 
(COMPLETE DESIGNATOR IS PI) 






TEST VOLTAGE 







^f2^COMPLET£ designator is A2R4 



SUBASSEMBLY OF 
(COMPLETE DESIGNATOR 1$ A2AI) 



.NUMBER INDICATES A I 

PIN OF XA2 AND Pi “ j 



WIRE color: color CODE IS THE SAME 
AS THE RESISTOR COLOR COOS. FIRST 
NUMBER INDICATES BASE COLOR, SECOND 
NUMBER INOENTiFieS WIDER STRIP, AND 
THE THIRD INDICATES THE NARROWER 
STRIP. (.924. DENOTES WHT/REO/YEL WIRE) 



EYELET OR STAND- 
I OFF TERMINAL. MAY OR 
MAY NOT BE NUMBERED 



i L 







DENOTES SIGNAL 
CONNECTION 




DENOTES S<:hEMA7IC 
ON WHICH CONNECTION 
IS MADE 



COMPLETE 
DESIGNATOR 
IS A2AIRI 



MALE STANDOFF 
PIN CONNECTOR 
MAY OR MAY 

NOT BE NUMBERED 







FEMALE PIN 
CONNECTOR ON 

A WHTTREO WIRE 



PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY OR SUBASSEMBLY 
OESIGNATION(S> OR BOTH FOR COMPLETE DESIGNATION 



STD-a-2192 
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GENERAL SCHEMATIC NOTES 



1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG- 
NATION(S) OR BOTH FOR COMPLETE DESIGNATION. 



2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN- 
LESS OTHERWISE NOTED. 

RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
INDUCTANCE IN MILLIHENRYS 



3. I DENOTES EARTH GROUND. 

Tt USED FOR TERMINALS WITH NO LESS THAN A 
~ NO. 18 GAUGE WIRE CONNECTED BETWEEN 
TERMINAL AND EARTH GROUND TERMINAL OR 
AC POWER RECEPTACLE. 



5. 



DENOTES FRAME GROUND. 

USED FOR TERMINALS WHICH ARE PERMA- 
NENTLY CONNECTED WITHIN APPROXIMATELY 
0.1 OHM OF EARTH GROUND. 



I DEN 
ASSE 
FRAI 



OTES GROUND ON PRINTED CIRCUIT 
ASSEMBLY. (PERMANENTLY CONNECTED TO 
FRAME GROUND). 



6 . 

7. 



10 . 



DENOTES ASSEMBLY. 

DENOTES MAIN SIGNAL 
PATH. 

DENOTES FEEDBACK 
PATH. 



J DENOTES FRONT PANEL MARKING. 



11. j , DENOTES REAR PANEL MARKING. 

12. DENOTES SCREWDRIVER ADJUST. 



13. * AVERAGE VALUE SHOWN, OPTIMUM VALUE SE- 

LECTED AT FACTORY. THE VALUE OF THESE 
COMPONENTS MAY VARY FROM ONE INSTRU- 
MENT TO ANOTHER. THE METHOD OF SELECTING 
THESE COMPONENTS IS DESCRIBED IN SECTION V 
OF THIS MANUAL. 

N S 

14. — ^ ) DENOTES SECOND APPEARANCE OF A CON- 

' ' NECTORPIN. 



15. \ 924 / DENOTES WIRE COLOR; COLOR CODE SAME AS 
RESISTOR COLOR CODE. FIRST NUMBER IDEN- 
TIFIES BASE COLOR. SECOND NUMBER IDEN- 
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES 
NARROWER STRIP, lea. >924, = WHITE RED, 
YELLOW.) 

17, ALL RELAYS ARE SHOWN DEENERGIZED. 



18. WAVEFORMS AND AC VOLTAGE MEASUREMENTS WERE 
MADE WITH RESPECT TO CHASSIS G ROUND USING AN 
OSCILLOSCOPE WITH A 10:1 DIVIDER PROBE (10 MEG- 
OHM, 10 pF), THE VOLTAGE LEVELS SHOWN ON THE 
WAVEFORMS ARE ACTUAL VOLTAGE LEVELS AND ARE 
NOT TO BE CONFUSED WITH OSCILLOSCOPE SETTING. 
THE VOLTAGE LEVELS SHOWN ARE NOMINAL AND 
MAY VARY FRDM ONE INSTRUMENT TO ANOTHER. A 
VARIATION OF t 10% IN MEASUREMENTS SHOULD BE 
ALLOWED. 

19. DC VOLTAGE LEVELS WERE MEASURED WITH RESPECT 
TO CIRCUIT GROUND USING A VTVM WITH 10 MEGOHM 



INPUT IMPEDANCE. THE VOLTAGE LEVELS SHOWN ARE 
NOMINAL AND MAY VARY FROM ONE INSTRUMENT TO 
ANOTHER DUE TO CHANGE IN TRANSISTOR CHARAC- 
TERISTICS. A VARIATION OF ±10% SHOULD BE 
ALLOWED. 




DENOTES BUFFER 




DENOTES INVERTER 



A 

B 

C 



DENOTES AND GATE 




Q 




DENOTES NAND GATE 




DENOTES NOR GATE 




A 


B 


C 


Q 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


1 


0 


1 


0 


0 


0 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


1 



A 


B 


C 




0 


0 


0 


1 


0 


0 


1 


1 


0 


1 


0 


1 


0 


1 


1 


1 


1 


0 


0 


1 


1 


0 


1 


1 


1 


1 


0 


1 


1 


1 


1 


0 


A 


B 


c 


Q 


0 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


1 


0 


1 


0 


0 


0 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


0 


A 


B 


Q 




0 


0 


0 




0 


1 


1 




1 


0 


1 




1 


1 


0 





DENOTES EXCLUSIVE OR GATE 



7-8 



Model 3580A 



Section VIJ 




Figure 7-1. Mother Boerd (A1) Component Location Diagram. 
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SECTION VIII 
BACKDATING 



8-1. INTRODUCTION. 

8-2. This section contains backdating changes which make 
this manual applicable to earlier instruments. Where possi- 
ble, backdating changes have been integrated into the 
manual text, parts list and schematic diagrams. Changes 
that are too long or otherwise impractical to integrate into 
the manual are covered in this section. Backdating changes 
included in this section are referenced by a numbered delta 
(Ai) which appears in the text, parts list and schematic 
diagrams. The number indicates the number of the corre- 
sponding backdating change. Make all backdating changes 
that apply to your instrument. 

CHANGE NO. A, : Applies to Option 002 instruments with 
serial number 1312A-00465 and below. 

Table 1-1: Change Balanced Input Frequency Response 
specification to ± 0.5 dB, 300 Hz to 20 kHz. 

Paragraph 3-188: Change CAUTION to read as follows: 



not exceed +21 dBm or ± 15 V dc. Exceeding 
these input levels will damage the input cir- 
cuitry. 

Figure 3-25(C):Change the Terminated input configuration 
as shown in Figure 8-1. 



I INPUT I 




FLOATING 

COMMON 



C. TERMINATED 

Figure 8-1. Balanced-Terminated Input Configuration. 



Table 5-13 (pp. 5-15): Delete 40 Hz from the Frequency 
Response Test. 



Table 6-1: Change the Balanced Input Assembly (A18) 
When using the balanced terminated input jjjj follows' 

configuration, the differential input level must 



A18 


03S8O-66^ia 


1 


AOARO A5SV:|Nf>UT»BAt ANCEO 
1 OPT ION 0021 


2B480 


03580-66518 


A18C1 


0k70-004? 




CsFXO MV 0.33IIP 5X loovncw 


99515 


El-3340 TYPE E120 


A18C7 


oido-n??6 




C:FA0 ELI-CT 27 IIF 10» 15VOCM 


56289 


1500226X9015B2-OYS 


A18C3 






GSFXO ELECT 22 UP lOS 15VDCW 


562 89 


1500226X9015B2-0YS 


AI8CA 


0170-0042 




CSFXO HV 0.33UF 5X lOOVOCW 


99515 


El-3340 TYPE E120 


Aiecs 


0l6O-220/> 




C:FXO MICA 160 PF 5S 


2A4A0 


0160-2206 


A18C6 


0140-0204 




C:EXD MICA 42 Pf SK 


14655 


RDM15E470J5C 


Aieji 


1251-2069 




C0NN:PHQK0,$INGLE JACK 


22264 


15-24-0501 


A18J2 


1251-3639 




CONNiPOST 


26480 


1251-3638 


A18RI 


07S7-0819 


1 


RSFXO MET FLH 909 OHM IS 1/2W 


2B480 


0757-0819 


At8fl7 


069n-4S70 


1 


RsFXO FLM 604 OHM l.OZ 1/2M 


2B4A0 


0698-4070 


A18R3 * 
A18P3 


0757-0284 




RSFXO MFT FLM 150 OHM IS l/OM 
factory SELECTED PART 


2B4 BO 


0757-0284 


AI8RA 


0757-0472 




R:FXr> MFT FLM 200K OHM IS 17 8W 


2S480 


0T57-0472 


A16R5 


0698-3245 




ftsFXn MFT FLM 20. 5K OHM IS 1/BW 


2B460 


0698-3245 


A16TI 


9100-1460 


1 


TRANSFORMER AtIDIO 


2B4AQ 


9100-1460 
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Schematic No. 1 : Change the Balanced Input Assembly 
(AI8) schematic and component locator as shown in Figure 
8 - 2 . 



hp Port No 03580-66518 Rev A 



ORIENT PLUG SO WIRE >905, 
CONNECTS TO PIN 6 




A18 



AI8 



BAUANCEO INPUT (OPTION 002) 03580-66518 




I 



I 

I 



I 

I 







8-2 





Model 3580A 



Section VIII 



CHANGE NO. : Applies to instruments with the 
following serial numbers: 

131 2A-00399 and lower 

1312A.00402 

1312A-00403 

1312A-00405 

1312A-00408 

1312A-00410 

1312A-00413 

1312A-00416 thru 1409A-00515 

Table 6-1; Change the High Voltage Power Supply (All) 
parts list as follows: 



dll 


035H0-6A20I 


1 


POKFA SUPPLY-HIGH VOLTAGE 


284R0 


035BO-642OI 




1261-3069 


t 


COHNCCTORsPC 8 HALF CONTACT 


284BD 


1251-3069 




1261-3201 


1 


r.OHNFCTOPtPOST TYPF 3-CONTACT POSITION 


27264 


09-50-7031 


dll dt 


03580-66511 


1 


PC ASSY:POWER SUPPLY 1. HIGH VOLTAGE 


28480 


03580^511 


AMdlCI 


0160-^007 


5 


CSFXO CFR 4700 PF 20C 4Jt VOC U 


72982 


38BB-024-V5S0-472M 


AI1A1C2, C3 


D160-300B 


4 


C;FX0 CEB 4700 PF 20H 4K VDCW 


72962 


3888-024-Y5SO-472M 


AHA1C4 


0160-3007 




C;FX0 CEB 4708 PF 20H 4K VDCW 


72982 


3888-024-Y5S0-472M 


AMA1CS 


0160-3008 




C:FXD CER 4700 PF 20H 4IC VDCW 


72982 


3888-024- Y5S0-472M 


AMAICRI.CnZ 


1901-0341 


2 


DIODErSI 7000 PIV SOMA 


28480 


1901-0341 


Al lAl Rl 


2100-3369 


1 


RsVAft tFHMFT 2 NEGOH4 20* TYPE Vl l/2« 


26480 


2100-3359 


dlldlP? * 


0687-1041 


1 


R5FXO COMP lOOK OHM lOZ 1/2U 
FACTORY SELECTED PART 


01 L2l 


FB 1041 


Al lAP 


03580-66512 


1 


BOARD ASSY: POWER SUPPLY 2 - DOESN'T INCLUDE 
A1»A2T1 


26480 


03580-66512 


A1IA?C1 


016.3-3007 




CsFXn CFM 4700 PF 20* 4« VOCW 


72962 


3R8B-024-V5SD-472M 


Al IA2C2 


oiot)-3one 




CSFKU CER 4700 PF 20* 4K VDCW 


72982 


3B88-024-Y5SD-472N 


Al iA?r.3 


01 6J-30O7 




CrFXD CFR 4700 PF 20* 4K VDCW 


729R2 


36 bB— 024- Y5 SO-4 72H 


All A2C A 


01 60-3007 




CsFXD CER 4700 PF 20S 4K VOT.M 


72982 


38BB-024-Y5SD-472M 


Al IA?C5 


0160-3007 




CsFXO CER 4700 PF 20* 4K VDCW 


72982 


3868-024- Y5SO-472M 


A11A2CC 

AI1A2CK) 


0160-2544 

1902-3428 


2 


CsFXO CER 270 PF 10* lOOOVOCV 
OCOOE 6R FAKOnWN:S IL ICON lOOV 5* 


562 89 
284RO 


C016B102E271KS27-C0H 

1902-3428 


A1IA2CR2 


1902-3428 




OinOF BRFAKOOWN: SILICON lOOV 5* 


284R0 


1902-3426 


Al IA2CP3 


1902-3237 


1 


DIODE HKFAKnnWNsStLlCriN 20.0V St 


28480 


1902-3237 


Al IA2P1 


0836-0001 


1 


R:FXn CARBON 50 MEGOHM 10* 2W 


284B0 


0836-000 t 


Al 1A2P2 


06 B 7 - 1 0 6 1 


1 


ftsFXD COMP 1 MFGOHH 10* t/2w 


01121 


Fli 1 051 


Al 1A2P3 


0687-1 531 


1 


RSFXO COMP 16K OHN 10* \/2U 


01121 


EB 1531 


Al IA2PA 


0687-2221 


I 


ft:FXn CflHP 2200 OHM 10* 1/2U 


01 121 


EB 2221 


AI1A2RS 


0687-2751 


1 


RsFXO COMP 2.7 MEGOHM 10* 1/ 2W 


01121 


FB 2751 


AI1A2PA 


0698-8427 


1 


RsFxn MET FLM 29 MFGOHM 10* l.OW 


26480 


0690-8427 


Al IA21I 


9100-3263 


1 


TRANSFORMERTH.V. (INCLUDES 03580-66517) 


28480 


9100-3263 



Schematic No. 8 : Use the High Voltage Power Supply CHANGE NO. A 4 ; Applies to instruments with serial 

schematic (Figure 8 - 6 ) in place of the existing schematic. numbers 1415AA00740 and below. 



CHANGE NO. A 3 : Applies to instruments with serial 
numbers 1415A00935 and below. 

Table 6-1, Page 6-22. Delete A8R95 and A8R96 from the 
A 8 assembly parts list. 



The new crystal used on the A2 board, Tracking Oscillator 
Assembly, differs in size from that used in the serial 
numbers listed above (see Figure 84 and 8-5). In order for 
the tie wrap to hold the new crystal, some new holes must 
be drilled in the A2 board. 



Figure 7-11, Page 7-29/7-30. Change the A 8 schematic as 
shown in Figure 8-3. 




Follow the Crystal Replacement procedure given in 
Section VII of the manual. While the A2 board crystal is 
removed, drill two holes in the A2 board about .120 inches 
(#31 drill bit) in diameter 1/4 inch above the existing tie 
wrap holes (see Figure 8-5). The new holes may now be 
used to secure the crystal to the board. The rest of the 
crystal replacement procedure is unchanged. 



Figure 8-3. Contrcrf Board Circuit Change. 
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Figure 8-4. Old Style Crystal. 




Figure 8-5. New Crystal on Modified A2 Board. 
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CHANGE NO. A^: Applies to instruments with serial 
numbers 1415A02090 and below. 

Page 6-S. Change the part numbers of the following: 



A2U2, 5, 8 


to 


1820-0600 


A2U6 


to 


1820-0594 


A2U11 


to 


1820-0587 



Page 6*7, Change the part numbers of the following: 



A3U5 


to 


1820-0777 


A3U6 


to 


1820-0595 


A3U7 


to 


1820-0594 


A3U8 


to 


1820-0583 


A3U9, 13, 14 


to 


1820-0588 


A3U11 


to 


1820-0584 


A3U12 


to 


1820-0587 


A3R52 


to 


0684-2231 



Page 6-20. Change A7U15 to 1820-0947. 

Page 7-21/7-22, Figure 7-7. Change the value of R52 on 
schematic 4 to 22 k ohms. 

CHANGE NO. Ai^: Applies to instruments with serial 
number 1415A02010 and below. 

Page 6-3. Change A3CR2, 3 to 0122-0059. 

Page 6-16. Change A6F1, F2 to 2110-0343. 

CHANGE NO. A7: Applies to instruments with serial 
number 1415A02050 and below. 

Page 6-17. Delete 1400-0507 from the 03580-66506 
Hardware List. 

Page 6-35. Change part number 0370-2994 to 
0370-2473. 

CHANGE NO. Ag: Applies to instruments with serial 
number 1415A02280 and below. 

Page 6-11. Change the part numbers of the following: 



A4R71 


to 


0757-0434 


A4R109 


to 


0698-4430 


A4R122B 


to 


0757-0465 



Page 7-19/7-20, Figure 7-6. Change the values of these 
components on Schematic 3: 

R71 to 174 k ohms 

R109 to 1.87 k ohms 

CHANGE NO. A9: Applies to instruments with serial 
number 1415A02140 and below. 

Page 6-33. Delete part number 7124-2308. 

CHANGE NO. Aiq: Applies to instruments with serial 
number 1415A01775 and below. 



Page 7-15/7-16, Figure 7-4. Change the ground for 
A9C26 from ^^to vb- 

CHANGE NO. An: Applies to instruments having a 
serial number of 1415A03290 or lower. 

Page 6-5. Change A3C24 to 0140-0149. 

Page 6-6. Change A3R16 to 0684-1031. 

Page 7-21/7-22, Figure 7-7. Change the following 
values on Schematic 4; 

C24 to 470 pF 

R16 to 10 k ohm 

CHANGE NO. Aj2: Applies to instruments having a 
serial number of 1415A03390 or lower. 

Page 6-16. Add; 

A6K1, 0490-0366, Sw-Reed 
A6K1, 0490-0515, Coil Assy 
A6K2, 0490-0366, Sw-Reed 
A6K2, 0490-0515, Coil Assy 
A6K1, 0490-1208, Reed Relay 
A6K2, 0490-1208, Reed Relay 

CHANGE NO A13: Applies to instruments having a 
serial number of 1415A03490 or lower. 

Page 6-34. Under Misc. Mechanical Parts: Add 
03580-23701 Rail-Rt. Side. Change the description of 
03580-23702 to Frame: Left Side Rail, Quantity 1 . 

CHANGE NO. A^: Applies to instruments having a 
serial number of 1415A03590 or lower. 

Page 6-35. Change R7 to 2100-0574. 
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CHANGE NO. A 15 : Applies to instruments having 
serial numbers of 1415A03440 and lower. 

Page 6-16. 

a. Delete the following parts: 

A6CR26 

A6CR27 

A6CR28 

A6CR29 

A6C24 

A6C30 

b. Change the following parts: 



A6C3 


to 


0180-1943 


A6C4 


to 


0180-1943 


A 6 C 8 


to 


0180-0197 


A6C9 


to 


0180-0197 


A6C13 


to 


0180-0197 


A6CR7 


to 


1901-0045 


A 6 CR 8 


to 


1901-0045 


A6CR9 


to 


1901-0045 


A6CR1 1 


to 


1901-0045 


A6F1 


to 


2110-0343 


A6F2 


to 


2110-0343 



Page 6-17. 

a. Change 03580-21102 to 03580-21101. 

b. Change the following parts: 



A6R7 


to 


0757-0799 


A 6 R 8 


to 


0766-0014 


A6R9 


to 


0757-0799 


A6R11 


to 


0766-0014 


A6R19 


to 


0757-0809 


A6R23 


to 


0757-0809 



c. Change the part number of INSULATOR: 

TRANSISTOR to 0340-0162 

d. Delete the following parts: 

A6U3 

A6U4 

Page 7-15/7-16, Figure 7-4. Change J9A at “Cal Pwr 
to A2A” to J9B. 

Page 7-23/7-24, Figure 7-8. On board A 15 change R to 
L, L to R. 

Page 7-25. Revise the component locator for the -hp- 
part number 03581-66502 as follows: 
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Page 7-31/7-32, Figure 7-12. Insert the following 
schematic drawing. 
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CHANGE NO. Ajj. Applies to instruments having a 
serial number of 14ISA04280 or lower. 



Page 7-23/7-24, Figure 7-8. Change the component 
locator for the A16 board (-hp- part number 
03580-66516) as follows: 




A16 

hp Port No. 03580- 66516 
Rev A 



Page 1-0, Table 1-1. Change the Frequency Dial Ac- 
curacy to ± 100 Hz, 20°C to 30°C; ± 300 Hz 0°C to 
55°C. 

Page 1-2, Table 1-2. The frequency control, dial, and 
stability should be as follows. 



Frequency Control: The front panel FREQUENCY control 
tunes the frequency of the analyzer over the 0 Hz to 50 kHz 
range. The control can be used to set either the start or 
center frequency of linear or manual sweeps. 

Coarse or Fine Tuning: Coarse tuning is selected by pushing 
the crank toward the front panel; fine tuning is selected 
by pulling the crank outward. In the coarse position, one 
revolution of the crank changes the frequency by 

approximately 2.7 kHz. In the fine position, one 
revolution of the crank changes the frequency by 

approximately 73 Hz. 



Frequency Dial: Indicates start or center frequency in kHz. 

Range: 00.0 kHz to approximately 50.8 kHz. 

Resolution: 20 Hz (one minor divisioni 

Typical Frequency Stability: ± 10 Hz/hr. after 1 hour; 
± 5 Hz/ C 

Page 3-2, Figure 3-1. Change items 0 , 0 , 0 , and 
0 to read as follows; 

FREQUENCY Dial: Indicates start or center frequency of 
linear or manual sweep. (Paragraph 3-99) 

© START/CTR Switch: When set to START position, FRE- 
QUENCY dial indicates start frequency of linear or manual 
sweep; when set to CTR position, FREQUENCY oial Indicates 
center frequency of linear or manual sweeps. (Paragraph 3-100) 
FREQUENCY Control: Tunes frequency of instrument over 
0 Hz to 50 Hz range. Is used to set start or center frequency of 
linear or manual sweeps. Push In for coarse tuning; pull out for 
fine tuning. (Paragraph 3-96) 

^7) ZERO CAU Potentiometer: Used to calibrate FREQUENCY 
dial for linear or manual sweeps and to set the correct starting 
point for log sweep. (Paragraph 3-102) 



Page 3-2, Figure 3-1. The photograph of the front 
panel should appear as follows: 
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Page 3-15. Change paragraphs 3-97 through 3-102 to 
read as follows: 

3-97. The front panel FREQUENCY control tunes the 
frequency of the analyzer over the 0 Hz to 50 kHz range. 
The control can be used to set either the start or center 
frequency of a linear sweep. The start or center frequency 
selected by the FREQUENCY control is indicated on the 
FREQUENCY dial. 

3-98. The FREQUENCY control has two selectable drive 
ratios to permit coarse or fine tuning. Coarse tuning is 
selected by pushing the crank toward the front panel; fine 
tuning is selected by pulling the crank outward. In the 
coarse position, one revolution of the crank changes the 
FREQUENCY dial setting by approximately 2.7 kHz. In 
the fine position, one revolution of the crank changes the 
frequency by approximately 73 Hz. 

3-99. Frequency Dial. The FREQUENCY dial indicates 
the start or center frequency in kHz. Dial settings range 
from 00.0 kHz to approximately 50.5 kHz. The frequency 
dial resolution is 20 Hz represented by one minor division 
on the frequency scale. When the instrument is properly 
calibrated (Paragraph 3-195), the frequency dial accuracy 
is: 

a. ± 100 Hz when the ambient temperature is within 

the range of 20“ C (68“F) to 30° C 

(86° F). 

b. ± 300 Hz when the ambient temperature is within 

the range of 0“C (32° F) to 20“ C 

(68° F) or 30°C (86° F) to 55°C 

(131°F). 

3-100. Start/Center. With the START/CENTER slide 
switch in the START position, the FREQUENCY dial 
setting indicates the frequency represented by the first 
vertical Line on the left-hand side of the display graticule. 
This is the “start frequency” or frequency at which the 
sweep begins. With the switch in the CENTER position, the 
FREQUENCY dial setting indicates the frequency repre- 
sented by the center vertical line on the display graticule. 
This is the “center frequency” of the sweep. 

3-101. When surveying a spectrum containing two or more 
signals, it is generally convenient to leave the START/ 
CENTER switch in the START position. The FRE- 
QUENCY control can then be used to set the start 
frequency and the FREQUENCY SPAN control can be 
used to set the spectrum width or “end frequency”. To 
observe one frequency component in a spectrum, set the 
START/CENTER switch to the CENTER position and set 
the FREQUENCY dial to the frequency of interest. The 
frequency of interest will appear in the center of the 
display. The width of the center frequency response can be 
adjusted by changing the FREQUENCY SPAN or BAND- 
WIDTH setting. 

3-102. Zero Cal. Potentiometer. The purpose of the 
ZERO CAL potentiometer is to enable the operator to 



compensate for slight variations in frequency dial accuracy 
that occur during warm-up or when the instrument is 
operated in an uncontrolled environment. The ZERO CAL 
potentiometer is also used in the Log Zero sweep mode to 
establish the correct starting point for the log sweep. Refer 
to Paragraph 3-195 for the Frequency Calibration Proce- 
dure. 

Page 3-16. Delete the last two sentences of Paragraph 
3-115. 

Page 3-17. Change Paragraphs 3-119 through 3-124 to 
read as follows: 

3-119. Reset Mode. When the Reset mode is selected, the 
sweep is reset to the left-hand side of the screen and the 
instrument remains at the start frequency determined by 
the FREQUENCY dial setting. 

3-120. The Reset mode is used primarily for calibrating the 
FREQUENCY dial. In the Frequency Calibration Procedure 
(Paragraph 3-195), the Reset mode is selected and the 
FREQUENCY dial is set for a start frequency of 00.0 kHz. 
The ZERO CAL potentiometer is then adjusted so that the 
zero response peaks at 0 Hz on the display. 

3-121. Manual Mode. In the Manual sweep mode, the 
electronic frequency sweep is disabled and frequency 
control is transferred to the MANUAL VERNIER poten- 
tiometer. By adjusting the MANUAL VERNIER, the 
frequency can be set anywhere within the selected spec- 
trum. With the MANUAL VERNIER set fully counter- 
clockwise, the CRT sweep is at the left-hand side of the 
screen and the instrument is tuned to the start frequency 
determined by the FREQUENCY setting. As the vernier is 
rotated in a clockwise direction, the frequency increases 
and the video information is written (and retained) on the 
CRT just as it is when using the electronic sweep. 

3-122. The Manual sweep is useful for applications where it 
is necessary to precisely measure the frequency of a signal 
within the spectrum. For precise frequency measurements, 
an electronic counter is connected to the rear panel 
TRACKING OSC OUT or LO OUTPUT to monitor the 
frequency. Using a narrow bandwidth such as 10 Hz or 
30 Hz, the MANUAL VERNIER is adjusted so that the 
CRT sweep is at the peak of the signal to be measured. If 
the TRACKING OSC OUT is used, the frequency of the 
signal can then be read directly from the counter. If the LO 
OUTPUT is used, the frequency must be calculated by 
dividing the counter reading by ten and subtracting 
100 kHz (Paragraph 3-178). 

NOTE 

When the SWEEP MODE setting is changed 
from LOG ZERO to MAN or from RESET to 
MAN, the frequency sweep jumps from the 
start frequency to the frequency set by the 
MANUAL VERNIER. Conversely, when the 
SWEEP MODE is changed from MAN to LOG 
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ZERO or from MAN to RESET, the frequency 
sweep jumps from the frequency set by the 
MANUAL VERNIER to 0 Hz or to the start 
frequency. In either case, the rapid change in 
frequency wilt distort the trace being displayed 
on the CRT. If it is desirable to retain a specific 
trace when switching to or from the Manual 
mode, set the MANUAL VERNIER fully coun- 
terclockwise before changing the SWEEP 
MODE setting. 

3-123. Log Zero Mode. The Log Zero mode is used to 
establish the correct starting frequency for the log sweep. 
When the Log Zero mode is selected, the sweep is reset to 
the left-hand side of the screen, the FREQUENCY and 
FREQUENCY SPAN controls are disabled and the start 
frequency is internally set to 0 Hz. To calibrate the log 
sweep, the front panel ZERO CAL potentiometer is 
adjusted to peak the zero response at the left-hand edge of 
the display graticule. Peaking the zero response at 0 Hz in 
the Log Zero mode nulls out any dc offsets in the 
frequency control circuit. This ensures that the log sweep 
will start at 20 Hz. 

3-124. Log Sweep. When the Log sweep mode is selected, 
the following things take place; 

a. The FREQUENCY, FREQUENCY SPAN and 
SWEEP TIME controls are disabled and their settings do 
not effect the log sweep. The ZERO CAL potentiometer 
remains operative and, to ensure the proper starting point 
for the log sweep, must be adjusted for peak zero response 
in the Log Zero mode. 

b. The instrument sweeps logarithmically over the 
20 Hz to 43 kHz frequency range. The log sweep is 
ref>etitive and the duration of each sweep is approximately 
5 seconds. 



3-197. For operation in the Repetitive, Single or Manual 
sweep mode, proceed as follows: 

a. Turn the instrument on as outlined in Paragraph 
3-192. 

b. Set the 3580A controls as follows: 

ADAPTIVE SWEEP OFF 

DISPLAY STORE and BLANK STORE 

AMPLITUDE MODE LOG lOdB/DlV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm Switch dBv/LIN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(Fully CW) 

FREQUENCY 00.0 kHz 

START CTR START 

BANDWIDTH 30 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV N/A 

SWEEP TIME/DIV N/A 

SWEEP MODE RESET 

c. Clear the display by pressing the CLEAR WRITE 
button. 

d. Adjust the front panel ZERO CAL potentiometer for 
peak zero response. (The zero response wdll appear on the 
first line on the left-hand side of the display graticule.) 

e. Set the BANDWIDTH to 10 Hz. Repeat Step d. 

3-198. For operation in the Log sweep mode, proceed as 
follows: 

a. Set the 3580A controls as follows: 



NOTE 

When the Log sweep mode is first selected or 
when the log sweep is initiated by external 
triggering, optimum frequency accuracy will 
not be obtained until 3 or 4 continuous sweeps 
have been made. This peculiarity of the Log 
sweep is caused by dielectric absorption (soak 
effect) in the integrating capacitor of the Log 
sweep generator. 

Page 3-27. Change Paragraphs 3-195 through 3-198 to 
read the following: 

3-t95. Frequency Calibration Procedure. 

3-196. The Frequency Calibration Procedure should be 
performed after warm-up each time the instrument is 
turned on. It should also be performed before and after 
using the log sweep. 



ADAPTIVE SWEEP OFF 

DISPLAY STORE and BLANK STORE 

Rdcsscd 

AMPLITUDE MODE LOG lOdB/DlV 

AMPLITUDE REF LEVEL NORMAL 

dBv/UN - dBm Switch dBv/LlN 

INPUT SENSITIVITY CAL 

VERNIER CAL 

(FuUy CW) 

FREQUENCY N/A 

START CTR N/A 

BANDWIDTH 30 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV N/A 

SWEEP TIME/DIV N/A 

SWEEP MODE log ZERO 

b. Clear the display by pressing the CLEAR WRITE 
button. 

c. Adjust the front panel ZERO CAL potentiometer for 
peak zero response. (The zero response will appear on the 
first line on the left-hand side of the display graticule.) 
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Page 3-28. 

a. Paragraph 3-201, Step b. Change FREQUENCY 
to 10.0 kHz. 

b. Paragraph 3-201, Step e, should read as follows: 
“Pull out the Frequency control for fine tuning. 
Carefully adjust the FREQUENCY control for a peak 
10 kHz response in the center of the display.” 

c. Paragraph 3-202, Step b. Change FREQUENCY 
to 10.0 kHz. 



d. Paragraph 3-204, Step c. Change FREQUENCY 
to 00.0 kHz. 



Page 3-29. 

a. Paragraph 3-206, Step a. The second sentence 
should read as follows: “Perform the Frequency 
Calibration Procedure (Paragraph 3-195) and the 
Amplitude Calibration Procedure (Paragraph 3-199). 

b. Paragraph 3-206, Step b. Change FREQUENCY 
to 00.0 kHz. 



Page 3-30. 

a. Paragraph 3-206, Step I. The second-to-the-last 
sentence should read as follows: “Set the FREQUEN- 
CY dial to 20.0 kHz.” 

Page 4-1. Paragraph 4-4 should read as follows: 

4-4. Refer to the Simplified Block Diagram (Figure 4-1) 
for the following discussion. 

The 3580A can be divided into four major sections: 

1) Amplitude Section 

2) Frequency and Sweep Section 

3) Digital Storage Section 

4) Display 

Page 4-2. Delete the discussion of the Frequency 
Display Section beginning in Paragraph 4-27. 

Page 4-24. Delete the discussion of the Frequency 
Counter and Display beginning in Paragraph 4-167. 

Figure 4-1, Simplified Block Diagram, should appear as 
on Page 8-17/8-18. 
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Pages 5-1 through 5-15. The following paragraphs in 
the Performance Tests should appear as follows: 



5-9. Frequency Tests. 



5-10. These tests verify part of the Frequency Character- 
istic Specifications listed in Table 1-1. If, for any reason, 
the instrument will not pass these tests, perform the Sweep 
Alignment and Dial Calibration (Paragraph 5-63) of the 
Adjustment Procedures. 



5-11. Range and Frequency Dial Accuracy Test. 

a. Position the following front panel controls: 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 1 0 dBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 dBv/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 30 Hz 

DISPLAY SMOOTHING MIN 

FREQ.SPAN/DIV OHz 

SWEEP TIME/DIV 0.2 SEC 

SWEEP MODE REP 



Option 002: Set dBm 900 f2/LIN - dBm 600 D 
switch to dBm 900 fi; set INPUT MODE switch 
to UNBAL. 

b. Adjust the front panel ZERO CAL control for a 
maximum display indication. Readjust the FREQUENCY 
control for 10, 20, 30, 40 and 50 kHz. A peak response 
should occur for each of these settings (± .1 kHz) to verify 
the Range Specifications and Frequency Dial Accuracy 
Specifications (20° C to 30° C) given in Table 1-1 . 



NOTE 



As the frequency of the peak response is 
approached, pull out the knob for easier tuning. 

5-12. Display Accuracy Tests. 

a. Reposition the following front panel controls. 



FREQUENCY 00.0 kHz 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 5 KHz 



b. The 10 kHz CAL signal and its harmonics should be 
repetitively swept and appear on the display as shown by 
Figure 5-1. The separation between the Zero Response and 
50 kHz harmonic should be 10 major divisions ± 1 minor 
division. The separation between any two adjacent re- 
sponses should be 2 major divisions ± .2 minor divisions. 



Momentarily push and release DISPLAY - STORE, watch- 
ing the display to verify that the STORE and NON-STORE 
traces appear in the same position. 

5-13. Sweep Tests. 

5-14. These tests verify the Sweep Characteristics Specifi- 
cations given in Table 1-1. If the instrument fails the 
Frequency Span Tests (Paragraph 5-15), perform the Sweep 
Alignment and Dial Calibration (Paragraph 5-63) of the 
Adjustment Procedures. If it fails only the Log Sweep Test 
(Paragraph 5-16), perform only the Log Sweep Adjustments 
(Paragraph 5-67) of the Sweep Alignment and Dial Calibra- 
tion. All sweep time calibration is done with a factory 
selected resistor. If the instrument will not pass the Sweep 
Time Tests (Paragraph 5-17), refer to Section Vll for 
additional information. 

Equipment Required: 

Electronic Counter (-hp- Model 5326A) 



5-15. Frequency Span Test. 



a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous test.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 f2 dBv/LIN 

INPUT SENSITIVITY 0 dBV 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY OQ.O kHz 

START -CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ.SPAN/DIV 5 Hz 

SWEEP TIME/DIV 0.2 SEC 

SWEEP MODE Manual 



Option 002: Set dBm 900 O/LIN - dBm 600 f2 
switch to dBm 900 J2; set INPUT MODE switch 
to UNBAL. 



b. Adjust MANUAL VERNIER full CCW. 

c. Set the electronic counter to the frequency mode and 
adjust the time base/multiplier for a measurement of I MHz 
with 6 digits of resolution (1000.00 kHz). Adjust for 
maximum input sensitivity and either a zero trigger level or 
Preset. For the -hp- 5326A Counter, the controls should be 
set to: 
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Sample Rate: 
Function : 
Multiplier: 
Channel A 



BNC Input: 



Fast 
Freq. A 
10 * 

Slope + 

AC 

Atten: XI 
Level: Preset 
Sep. 



d. Connect the counter Channel A input to the L.O. 
OUTPUT terminal on the back panel of the 3580A. 

e. Adjust the ZERO CAL for approximately a 
1000.00 kHz reading on the counter. Adjust the FRE- 
QUENCY dial (pulled out for fine tuning) for a 
1000.00 kHz indication on the counter. 

f. Adjust MANUAL VERNIER full CW. The counter 
indication should be 1000.50 kHz ± .01 kHz. 

g. Readjust MANUAL VERNIER full CCW. Reposition 
FREQ.SPAN/DIV- 10 Hz. 

h. Readjust the FREQUENCY dial (pulled out for fine 
tuning) for a 1000.00 kHz indication on the counter. 

i. Adjust MANUAL VERNIER full CW. The counter 
indication should be 1001 .00 kHz ± .02 kHz. 



j. Continue this procedure for the remaining FREQ. 
SPAN/DIV settings. Refer to Table 5-2 for the proper 
tolerances. 



Table 5-2. Frequency Span Test. 



d. Reposition the controls as follows: 



RESOLUTION BANDWIDTH . 300 Hz 

SWEEP MODE log 

Allow time for three complete sweeps. 



e. Verify that the 20 kHz harmonic of the internal CAL 
signal falls on the proper graticule (+ 1 minor division). If 
the instrument will not pass this lest, but passes all previous 
tests, perform only the Log Sweep Adjustments (Paragraph 
5-67) of the Adjustment Procedures. 

5-20. Bandwidth Switching Accuracy Tests. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous tests.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 1 dBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 dBv/LIN 

INPUT SENSITIVITY 0 dBV 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 1 0.0 kHz 

START - CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQUENCY SPAN/DIV 5 Hz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE MANUAL 





COUNTER READING 


FREQ. SPAN/OIV 


MANUAL VERNIER 


MANUAL VERNIER 




FULL CCW 


FULL CW 


5 Hz 


1000.00 kHz 


1000.50kHz i .01kHz 


10 Hz 


1000.00 kHz 


1001.00 kHz t .02 kHz 


20 Hz 


1000.00 kHz 


1002.00 kHz t .04 kHz 


50 Hz 


1000.00 kHz 


1005.00 kHz t .10 kHz 


.1 kHz 


1000.00 kHz 


1010.00 kHz ± .20 kHz 


.2 kHz 


1000.00 kHz 


1020.00 kHz ± .40 kHz 


.5 kHz 


1000.00 kHz 


1050.00 kHz t 1.00 kHz 


1 kHz 


1000.00 kHz 


1100.00 kHz i 2.00 kHz 


2 kHz 


1000.00 kHz 


1200.00 kHz t 4.00 kHz 


5 kHz 






(checked »n 
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Option 002: Set dBm 900 O/LIN - dBm 600 
switch to dBm 900 f2; set INPUT MODE switch 
to UNBAL. 

b. Connect a properly terminated frequency syn- 
thesizer to the 3580A INPUT and adjust the source for a 
10 kHz, 0 dBV output level (0 dBm 900 C for in- 
struments with Option 002). 

NOTE 



5-1 6. Log Sweep T est. 

a. Reposition the controls as follows; 



See Table 5-3 for the proper level to use with 
your source. See Figure 5~2 for the proper hook- 
up with an -hp- 3320B Frequency Synthesizer. 



INPUT SENSITIVITY CAL 

RESOLUTION BANDWIDTH 30 Hz 

SWEEP MODE LOG ZERO 



b. Momentarily press DISPLAY - CLEAR WRITE. 

c. Adjust the ZERO CAL control for a maximum 
indication on the leftmost display graticule. 



c. By alternately pressing and releasing DISPLAY - 
CLEAR WRITE while adjusting MANUAL VERNIER, 
center the display indication (a narrow spike). Adjust 
ZERO CAL for a peak display of this spike. 

d. Adjust the front panel ZERO CAL for a peak 
indication. 
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5-24. Amplitude Reference Level Tests (Log Mode). 

NOTE 

If the instrument fails this test, see Section VII 
for troubleshooting information. There are no 
adjustments for this specification. 

a. Reposition the following front panel controls; 

AMPLITUDE MODE LOG lOdB/DIV 

AMPLITUDE REF LEVEL NORMAL 

INPUT SENSITIVITY - 10 dBV 

b. Connect the digital multimeter (DC mode, 100 volt 
range) to the Y AXIS output of the 3580A. 

c. Adjust the signal source for a - 70 dB V output 
(- 70 dBm 900 f2 for Option 002). (See Table 5-3 for 
proper levels.) Adjust the MANUAL VERNIER and ZERO 
CAL for a peak display. Adjust VERNIER (Amplitude) for 
a 1 .50 volt ± .01 volt reading on the multimeter. 

d. Adjust the AMPLITUDE REF LEVEL switch to the 
settings given in Table 5-7. Check for the proper multimeter 
reading. 

NOTE 

MANUAL VERNIER may have to be readjust- 
ed to insure a peak display indication. 



Table 5-7. Amplitude Ref. Level Tests (Log Mode). 



1 INPUT LEVEL (10 KHz) 1 






STANDARD 


OPTION 002 


AMPLITUDE 


MULTIMETER 


INSTRUMENT 


900 n 


REF. LEVEL 


READING 


- 70 dBv 


- 70 dBm 


- lOdB 


2 .00 V 1 02 V 


- 70 dBv 


- 70 dBm 


■20dB 


2 .50 V * .02 V 


•70 dBv 


-70 dBm 


- 30 dB 


3.00 V ± .03 V 


-70 dBv 


- 70 dBm 


-40dB 


3.50 V ± .03 V 


• 70dBv 


- 70 dBm 


50 dB 


4.00 V t .04 V 


- 70 dBv ■ 


• 70dBm 


-60dB 


4 .50 V t .04 V 


- 70 dBv 


- 70 dBm 


- 70 dB 


5.00 V ± .05 V 



e. Disconnect the multimeter from the 3580A. 



5-26. Frequency Response Tests. 

a. Reposition the following front panel controls: 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL - 30 dB 

INPUT SENSITIVITY 

(according to white marker) 0 dB 

RESOLUTION BANDWIDTH 3 Hz 

b. Adjust the signal source for a 10 kHz 0 dBv output 
(0 dBm 900 El for Option 002). (See Table 5-3). 

c. By alternately pressing and releasing DISPLAY - 
CLEAR WRITE while adjusting MANUAL VERNIER, 
center the display indication (a narrow spike). Adjust 
ZERO CAL for a peak display of this spike. 



d. Reposition the following front panel control; 

AMPLITUDE MODE LOG I dB/DlV 

e. Readjust MANUAL VERNIER for a peak display. 

f. Adjust VERNIER (Amplitude) for a - 1 dB display 
(1 dB/div). 

g. Adjust the signal source to the frequencies given in 
Table 5-10 (refer to Table 5-3) for an INPUT SEN- 
SITIVITY of 0 dB. At each frequency, adjust the FRE- 
QUENCY dial to that of the source. Then, slowly adjust 
the ZERO CAL for a peak display indication. Momen- 
tarily press DISPLAY-CLEAR WRITE. Check for pro- 
per level as given in Table 5-10. Note: The display is 
calibrated 1 dB per major division. 

h. Repeat Steps e through g for an INPUT SENSITI- 
VITY and source levels of -lOdB, - 20 dB, - 30 dB and 
-40dB (according to white marker and with a - 30 dB 
AMPLITUDE REF LEVEL). Consult Table 5-3 and Table 
5-10 for the proper input level and frequencies to use. At 
the start of each new INPUT SENSITIVITY, always 
recalibrate the instrument at 10 KHz with CAL 10 KHz. 

5-27. Internal Calibrator Test. 

a. Reposition the following front panel controls: 



VERNIER (Amplitude) CAL 

AMPLITUDE REF LEVEL NORMAL 

INPUT SENSITIVITY - 20 dB 

FREQUENCY 00.0 kHz 

START - CTR START 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV. 5 kHz 

SWEEP TIME/DIV 0.2 SEC 

SWEEP MODE REP 



b. Adjust the signal source for a 10 KHz - 20 dBv 
(- 20 dBm 900 D if Option 002) output. (See Table 5-3 for 
proper level.) 

c. Adjust the ZERO CAL for a display response on the 
10 KHz graticule (2 major divisions from left graticule). 
(After each trial adjustment, allow 2 seconds for the next 
sweep before verifying the accuracy of the adjustment.) 



d. Adjust the CAL 10 KHz for a full scale 0 dB display. 
(After each trial adjustment, allow 2 seconds for the next 
sweep before verifying the accuracy of the adjustment.) 

e. Reposition the following front panel control: 

INPUT SENSITIVITY CAL 



f. Verify that the 10 KHz harmonic of the CAL signal 
appears 2 major divisions from left graticule with a full 
scie 0 dB level (+ .15 dB). (1 dB = 1 major division.) 
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5-28. Bandwidth Tests. 

5-29. This test verifies the bandwidth specifications of 
Table 1-1 . If the instrument will not pass this test, perform 
the IF Filter Alignment (Paragraph 5-70) of the Adjustment 
Procedures. 

Equipment Required: 

Frequency Synthesizer (-hp- Model 3320B, 50 ohms) 
50 Ohm Termination (-hp- 1 1048C) 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from the 
previous test.) 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 Q. dBv/LIN 

INPUT SENSITIVITY -20dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10.0 KHz 

START -CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQUENCY SPAN/DIV 50 Hz 

SWEEP TIME/DIV 0.2 SEC 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 f2/LIN - dBm 
600 n switch to dBm 900 set INPUT 
MODE switch to UNBAL. 

b. By alternately pressing and releasing DISPLAY - 
CLEAR WRITE while adjusting MANUAL VERNIER, 
center the display indication (a narrow spike). 

c. Connect a properly terminated frequency synthesizer 
to the input of the 3580A. Adjust the synthesizer for a 
10 kHz -20dBv signal (-20 dBm 900 for Option 002) 
output. (See Table 5-3.) Momentarily press DISPLAY - 
CLEAR WRITE. 



d. Adjust the FREQUENCY dial (pulled out for fine 
tuning) for a peak display indication. 

e. Reposition the following front panel controls: 

AMPLITUDE MODE LOG 1 dB/DlV 



f. Readjust the FREQUENCY dial (fine tune position) 
for a peak display indication of the 10 KHz input. Adjust 
CAL 10 KHz for a full scale 0 dB display, if not already so 
adjusted. 



g. Slowly rotate MANUAL VERNIER CW until the 
display dot has dropped 3 dB in amplitude. (Remember, 
the display is calibrated I dB/DlV). This is the upper 3 dB 
point of the filter. 

h. Momentarily press DISPLAY - CLEAR WRITE. 
Slowly increase the frequency of the source. The dot will 
move to a full scale display and then down to the lower 
3 dB point of the filter. 

i. Note the frequency of the source at this lower 3 dB 

point Hz. This frequency, less the original 10 KHz start 

frequency, is the 3 dB bandwidth of the 300 Hz filter. It 
should be 300 Hz ± 45 Hz. 

j. Repeat Steps f througli i for the 100 Hz, 30 Hz and 
10 Hz filters. See Table 5-1 I for the start frequency of the 
source, FREQUENCY dial setting, RESOLUTION BAND- 
WIDTH, FREQ. SPAN/DIV, and the test limits. At the start 
of each new bandwidth setting, always center the display 
with MANUAL VERNIER, and adjust the FREQUENCY 
dial, and CAL 10 KHz for a full scale, peak display at the 
appropriate start frequency. Then make the appropriate 
adjustments for the upper and lower 3 dB points. 

k. Using Table 5-12 and the same technique used for 
the 300 Hz, 1 00 Hz, 30 Hz, and 1 0 Hz Bandwidths, test the 
60 dB Bandpass of the 3 Hz and 1 Hz filters. However, use 

AMPLITUDE MODE LOG lOdB/DlV 

and measure the frequency difference between the 60 dB 
points. As before, always adjust the FREQUENCY dial and 
CAL 10 KHz for a peaked full scale display before 
attempting to measure the 60 dB bandwidths. If the 
display is noisy at the 60 dB points, use Display 

Smoothing Max. Note: The display is now 

calibrated 10 dB/DIV. 



5-32. Noise Level Tests. 

a. Connect the 1 kfi resistor across the INPUT terminals 
of the 3580A. Disconnect all signal sources. 

b. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous tests). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 12 dBv/LlN 

INPUT SENSITIVITY - 70 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 300 Hz 
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DISPLAY SMOOTHING MAX 

FREQ. SPAN/DIV 5 KHz 

SWEEP TIME/DIV S SEC 

SWEEP MODE MANUAL 



Option 002; Set dBm 900 O/ 

LIN - dBm 600 switch to dBm 900 set 
INPUT MODE switch to UNBAL. 

c. Adjust the MANUAL VERNIER full CCW. 

Adjust ZERO CAL for a peak display indication. 

d. Adjust the MANUAL VERNIER for a display indica- 
tion at 10 KHz (2 major divisions from left graticule). 
Momentarily press the following control: 

DISPLAY CLEAR WRITE 

e. The display indication should always be less than 
- 130dB (6 major divisions down from top graticule, since 
Full Scale = - 70 dB). 

f. Reposition the following front panel control'- 

RESOLUTION BANDWIDTH 30Hz 

g. Momentarily press the following control: 

DISPLAY CLEAR WRITE 

The display indication should be less than -140dB (7 
major divisions down from top graticule). 

h. Reposition the following control: 

FREQ. SPAN/DIV 0.1 KHz 

i. Adjust MANUAL VERNIER full CCW. Adjust ZERO 
CAL for a peak display indication. 

j. Adjust MANUAL VERNIER for a display indication 
at 100 Hz (1 major division from leftmost graticule). 
Momentarily press the following control; 

DISPLAY CLEAR WRITE 

k. The display indication should be less than - 132dB 
(6.2 major divisions down from top graticule). 

l. Adjust MANUAL VERNIER for a display indication 
of 1 KHz (far right graticule). Momentarily press the 
following control; 



Momentarily press the following control; 

DISPLAY CLEAR WRITE 

o. The display indication should be less than - 1 50 dB 
(8 major divisions down from top graticule). 

p. Readjust MANUAL VERNIER for a display indica- 
tion at 100 Hz (1 major division from leftmost graticule). 
Momentarily press the following control: 

DISPLAY CLEAR WRITE 

q. The indication should be less than - 143 dB (7.3 
major divisions down from top graticule). 

r. Reposition the following controls: 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 Hz 

s. Adjust MANUAL VERNIER full CCW. Momentarily 
press the following front panel control; 

DISPLAY CLEAR WRITE 

t. Adjust ZERO CAL for a peak response at the leftmost 
graticule. Reposition the following front panel control: 

DISPLAY SMOOTHING MAX 

u. Adjust the MANUAL VERNIER for a display indica- 
tion at 10 Hz (2 major divisions from leftmost graticule). 
Momentarily press the following control: 

DISPLAY CLEAR WRITE 

v. The display indication should be less than - 135 dB 
(6.5 major divisions down from top graticule). Remove the 
1 ki2 resistor from the input terminals. 

5-33. Noise Sideband Test. 

a. Reposition the following controls: 

INPUT SENSITIVITY . . . 

FREQUENCY 

START -CTR 

DISPLAY SMOOTHING 

FREQ. SPAN/DIV 

SWEEP TIME/DIV 



. . CAL 
10.0 kHz 
...CTR 
...MIN 
... 5 Hz 
10 SEC 



DISPLAY CLEAR WRITE 

m. The display indication should be less than - 140 dB b- By alternately pressing and releasing DISPLAY - 

(7 major divisions down from top graticule). CLEAR WRITE while adjusting MANUAL VERNIER, 

center the display indication (a narrow spike). 

n. Repo.sition the following control: 

c. Adjust the FREQUENCY dial (pulled out for fine 
RESOLUTION BANDWIDTH 1 Hz tuning) for a peak display of this spike. 
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d. Reposition the following controls: 

SWEEP MODE SING 

e. After waiting for the sweep to be completed 
(100 sec.), verify that the noise on the display ± 10 Hz 
(± 2 major divisions) away from the 10 KHz CAL signal (in 
center of display) is at least 70 dB below the CAL signal. 

5-34. Spurious Response Test. 

a. Reposition the following controls: 



INPUT SENSITIVITY - 20 dB 

FREQUENCY 00.0 Hz 

START -CTR START 

RESOLUTION BANDWIDTH . . 30 Hz 

FREQ. SPAN/DIV 2 KHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 

b. Momentarily press: 

DISPLAY CLEAR WRITE 



c. Adjust ZERO CAL for a peak display on the leftmost 
display graticule. 

d. Reposition the following controls: 

SWEEP MODE MANUAL 

and momentarily press: 

DISPLAY CLEAR WRITE 

e. Connect the frequency synthesizer (use proper out- 
put impedance needed for the bandpass filter) to the input 
of the bandpass filter. Adjust the filter for a 5 kHz center 
frequency and adjust the synthesizer for a 5 kHz output. 
(For a 50 ohm source and the White 2640 filter, connect a 
550 resistor (± 10%) in series between the filter and 
synthesizer. This gives the 600 source impedance re- 
quired by the White filter (See Figure 5-3). 

f. Connect the output of the filter to the input of the 
3580A. Always terminate properly if required. (The White 
Model 2640 filter requires no output termination. See 
Figure 5-3). 

g. Adjust MANUAL VERNIER for a display indication 
at 5 kHz (2 1/2 major divisions from left graticule). Adjust 
the source level for a - 20 dBv (full scale) input to the 
3580A (For the White 2640 filter and a 50 S2 source, this 
corresponds to -16.99 dBm 50 level on the source). 
Readjust MANUAL VERNIER for a peak display. Adjust 
CAL 10 KHz for a full scale display. 

h. Reposition the following controls; 

SWEEP MODE SING 

i. After waiting for one complete sweep (50 sec.) verify 



that all responses other than the zero response are at least 
80 dB below the 5 kHz response. 

5-35. Line Related Spurious Test. 

Specification: > 80 dB below input reference level or 
- 140dBV(0.1 pV). 

a. Disconnect the Synthesizer and Bandpass Filter from 
the 3580A Input. Turn off all unnecessary equipment 
located near the 3580A. This especially includes large 
current users such as soldering irons, blowers, moters, etc. 

b. Using a short piece of wire, connect a short across 
the 3580A INPUT terminals. 

c. Reposition the following controls: 



INPUT SENSITIVITY -70dB 

RESOLUTION BANDWIDTH 3 Hz 

FREQ. SPAN/DIV 5 Hz 

SWEEP MODE man 

MANUAL VERNIER centered 

DISPLAY SMOOTHING MAX 

START-CTR CTR 



d. Connect the LO OUTPUT (rear panel) to the input 
of an Electronic Counter (-hp- Model 5326A). 

NOTE 

If the power-line frequency is 50 Hz, substitute 
the following Counter readings for Steps e and 

Step e and f: 1000.48 kHz to 1000.52 kHz 
Step e and f: 1000.98 kHz to 1001.02 kHz 
Step e andf: 1001.48 kHz to 1001.52 kHz 

e. With the FREQUENCY control pulled out for fine 
tuning, tune the 3580A frequency for a Counter reading 
between 1000.58 kHz and 1000.62 kHz. 

f. Press CLEAR WRITE, then slowly turn the 
MANUAL VERNIER to obtain a peak reading. The peak 
should be more than 70 dB below full scale (- 140 dBV). 

g. Repeat Steps e and f substituting 1001.18 kHz to 
1001.22 kHz, and 1001.78 kHz to 1001.82 kHz for the 
Counter readings. 



DISPLAY SMOOTHING MIN 

FREQ.SPAN/DfV 20 Hz 



NOTE 

If the instrument fails this test double check 
that the input short is as small as possible: that 
all power line current is kept at a minimum, 
and that all covers are tightly secured on the 
3580A. 

5-36. IF Feedthru and Zero Beat Response Tests. 

5-37. These tests verify the ability of the instrument to 
reject a 100 kHz signal at the input and also how weU the 
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Zero Beat Response is suppressed. Proceed to the Mixer 
Balance Adjustments (Paragraph 5-81) of the Adjustment 
Procedures if the Zero Beat Response is too large. Proceed 
to Section VII for troubleshooting information if there is 
too much IF Feedthru. 

Equipment Required; 

Frequency Synthesizer (-hp- Model 3320B, 50 ohm) 

a. Reconnect the synthesizer to the 3580A. Do not 
terminate. Adjust the source for a 10 volt 100 kHz output 
(+ 26.99 dBm 50 ohms setting on 3320B and untermina- 
ted). 

b. Position the following front panel controls; (Only 
those controls printed in BOLD require a change from the 
previous test). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DlV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 O dBv/LIN 

INPUT SENSITIVITY .+ 20 dB 

VERNIER (Amplitude) CAL 

(FuUy CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 20 Hz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE MANUAL 

Option 002: Set dBm 900 f2/LIN - 
dBm 600 switch to dBm 900 12; set INPUT 
MODE switch to UNBAL. 

c. Adjust MANUAL VERNIER for a response in the 
center of the screen. The display indication should be at 
least 70 dB below full scale to verify the IF Feedthru 
specification of Table 1-1. If the instrument fails this test, 
see Section VII for troubleshooting information. 

d. Disconnect the synthesizer. Reposition the following 
front panel controls; 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 5 KHz 

SWEEP MODE RESET 

e. Momentarily press the following front panel control: 

DISPLAY CLEAR WRITE 



5-38. Input Impedance Tests. 

5-39. These tests verify the Input Impedance characteris- 
tics of Table 1-2. Since there is no adjustment for this 
parameter, see Section VII for troubleshooting infOTmation 
if the instrument fails this lest. 



Equipment required: 



1 MS2 ± 1% film resistor (-hp- Part No. 0757-0344) 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from the 
previous tests.) 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dBv/DlV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 O dBv/LIN 

INPUT SENSITIVITY 0 dB 

VERNIER (Amplitude CAL 

(FuUy CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 10 Hz 

FREQ. SPAN/DIV 1 KHz 

SWEEP TIME/DIV 5 SEC 

SWEEP MODE RESET 



Option 002: Set dBm 900 S2/LIN - dBm 
600 S2 switch to dBm 900 O; set INPUT 
MODE switch to UNBAL. 



b. Adjust ZERO CAL for a peak display on the left 
graticule. 

c. Reposition the following front panel controls: 

AMPLITUDE MODE LOG 1 dB/DIV 

SWEEP MODE MANUAL 



d. Connect the rear panel TRACKING OSC OUT to the 
front INPUT terminals of the 3580A. Adjust the rear panel 
TRACKING OSC LEVEL control fully CW. Adjust 
MANUAL VERNIER for a 1 kHz display indication (1 
major division from left graticule). Readjust the TRACK- 
ING OSC LEVEL control for a full scale OdB display. 
Momentarily press the following control: 



f. Adjust ZERO CAL for a maximum display indication 
on the left graticule. This display should be at least 30 dB 
(3 major divisions) below full scale to verify the Zero Beat 
Response specification of Table 1-1. If the instrument fails 
this test, go to the Mixer Balance Adjustments (Paragraph 
5-81) of the Adjustment Procedures. 



DISPLAY CLEAR WRITE 

e. Connect the 1 Mf2 resistor in series between the 
TRACKING OSC OUT and front panel INPUT terminals. 
The display indication should drop 6 dB ± .3 dB (6 major 
divisions ± .3 major divisions) to verify an input impedance 
of I Mf2. 
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f. Reposition the following front panel control: 
INPUT SENSITIVITY -lOdB 



g. Readjust the rear panel TRACKING OSC LEVEL 
control for a full scale display. Adjust MANUAL VERNIER 
for a display indication at 10 kHz (far right display 
graticule). DO NOT REMOVE 1 Mfi RESISTOR. Momen- 
tarily press the following front panel control: 

DISPLAY CLEAR WRITE 

h. 1) Std. 3580A; The amplitude should drop 3 dB 

± 1 dB, verifying that the input shunt capacitance 
is 30 pF, nominal. 

2) Option 002; TTie amplitude should drop 4 dB 
± 1 dB, verifying that the input shunt capacitance 
is 40 pF, nominal. 

i. Disconnect the cable connected between the TRACK- 
ING OSC OUT and the front panel INPUT terminals. 

5-40. Output Tests. 

5-41. These tests verify the Output specifications of the 
3580A listed in Table 1-1. 



Equipment Required: 

Electronic Counter (-hp- Model 5326A) 

Digital Multimeter (-hp- Model 34740/34702) 
Distortion Analyzer (-hp- Model 333A) 

5-42. TRACKING OSC OUTPUT Tests. 

a. Position the following front panel controls. (Only 
those controls printed in BOLD require a change from the 
previous tests). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 dBv/LIN 

INPUT SENSITIVITY + 20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 10 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 KHz 

SWEEP TIM E/DI V 5 SEC 

SWEEP MODE RESET 



Option 002: Set dBm 900D/LlN-dBm 
600 n switch to dBm 900 D; set INPUT 
MODE switch to UNBAL. 

b. Momentarily press DISPLAY - CLEAR WRITE. Ad- 
just the ZERO CAL for a peak display (on leftmost display 
graticule). 

c. Connect the multimeter (AC mode 100 volt range) to 
the rear panel TRACKING OSC OUT. Adjust the FRE- 
QUENCY dial for 50 Hz (300 Hz for Option 002). Adjust 
the rear panel TRACKING OSC LEVEL control for a 2.00 
volt reading on the multimeter.* 

d. Adjust the FREQUENCY control to 50.0 kHz 
(20.0 kHz for Option 002 instruments). Verify that the 
multimeter reads 2.00 volts ± .06 volts (± .1 volts for 
Option 002 instruments). 

e. Reposition the following front panel controls: 



AMPLITUDE MODE LIN 

INPUT SENSITIVITY 2 V 

FREQUENCY 00.0 Hz 

RESOLUTION BANDWIDTH 30 Hz 

SWEEP MODE MANUAL 



f. Connect the rear panel TRACKING OSC OUT to the 
front panel INPUT terminals. Momentarily press the follow- 
ing control: 

DISPLAY CLEAR WRITE 

g. By alternately pressing and releasing DISPLAY - 
CLEAR WRITE while adjusting MANUAL VERNIER, 
center the display indication (a narrow spike). 

h. Adjust the rear panel TRACKING OSC LEVEL 
control for a fuU scale 2 V display. Reposition the 
following front panel control: 

RESOLUTION BANDWIDTH 3 Hz 

i. The display indication should drop no lower than 1 V 
(5 major divisions) to verify the frequency accuracy of the 
tracking oscillator. If the tracking oscillator frequency is 
out of tolerance, remove the top cover and adjust A2C4 for 
a peak display indication. 

j. Reposition the following front panel control; 

FREQ. SPAN/DIV 0.1 KHz 

k. Adjust MANUAL VERNIER for a 1 KHz display 
indication (indication on far right display graticule). 
Momentarily press the following front panel control : 

DISPLAY CLEAR WRITE 

l. Connect the TRACKING OSC OUT to the INPUT of 



•For measurements below 50 Hz, use a low frequency Digital Voltmeter such as the -hp- Model 3480/3484 with true rms. 
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the distortion analyzer. Adjust the TRACKING OSC 
LEVEL control fully CW. 

m. Reference the TRACKING OSC OUT to 0 dB on the 
distortion analyzer. (For the -hp- 333A Distortion Ana- 
lyzer, position the following controls: 



FUNCTION SET LEVEL 

METER RANGE 0 dB 

FREQUENCY RANGE XI 00 

FREQUENCY 10(1 kHz) 

HIGH PASS FILTER OUT 



Adjust the SENSITIVITY and VERNIER controls of the 
distortion analyzer for a 0 dB meter indication. Set the 
distortion analyzer FUNCTION switch to DISTORTION.) 

n. Measure the distortion in dB by nulling the distortion 
analyzer. 

o. Adjust the FREQUENCY and BALANCE controls 
for a meter null. Use automatic nulling if available. 

p. The total distortion indication should be at least 
40 dB below the reference level. If it is not, perform the 
Mixer Balance Adjustments (Paragraph 5-81). Disconnect 
the distortion analyzer from the 3580A. 

5-46. Common Mode Rejection Test. 

a. Position the following front panel controls: 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBv/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBm 900 n/UN - dBm 600 

- dBm 900 fi/LIN 

INPUT SENSITIVITY OdB 

VERNIER (Amplitude) CAL 

(Fully CW) 

INPUT MODE BRDG 

FREQUENCY 00.0 kHz 

START -CTR START 

RESOLUTION BANDWIDTH 3 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 10 Hz 

SWEEP TIM E/DI V 5 SEC 

SWEEP MODE RESET 



b. Disconnect all inputs to the 3580A. Momentarily 
press the following front panel control: 

DISPLAY CLEAR WRITE 

c. Adjust the ZERO CAL control for a peak display at 
the leftmost graticule of the CRT. Reposition the following 
front panel control: 

SWEEP MODE MANUAL 



d. Adjust the frequency synthesizer for a 60 Hz, 
+5 dBm 900 output (+ 17.55 dBm/50 ohms). Connect 
the synthesizer (properly terminated) to the INPUT of the 
3580A. 

e. Slowly adjust MANUAL VERNIER to the 60 Hz 
signal which will appear as a peak on the sixth major 
division from the left. Momentarily press the following 
front panel control: 

DISPLAY CLEAR WRITE 

f. Adjust the VERNIER (Amplitude) for a full scale 
0 dB display. 

g. Disconnect the synthesizer from the 3580A and 
connect two 453 ohm resistors in series between the INPUT 
terminals. (See Figure 5-4) 

h. Connect the synthesizer to the junction of the two 
resistors and to the chassis on the rear panel as shown in 
Figure 5-4. (Do not change the synthesizer amplitude 
setting.) 

i. The display indication on the 3580A should be at 
least 70 dB below full scale (10 dB/DlV). 



5-47. Frequency Response Test. 

a. Disconnect the resistors from the 3580A INPUT 
terminals and reconnect the synthesizer (properly termi- 
nated in 50 ohms). Adjust the source for a 0 dBm 900 
(+ 12.55 dBm 50 f2) 10 kHz signal. 

b. Reposition the following front panel controls: 



FREQUENCY 10.0 kHz 

START -CTR CTR 

VERNIER (Amplitude) Fully CW 



c. By alternately pressing and releasing DISPLAY - 
CLEAR WRITE while adjusting MANUAL VERNIER, 
center the display indication (a narrow spike). Adjust the 
FREQUENCY dial (pulled out for fine tuning) for a pwak 
display of the 10 kHz input signal. 

d. Reposition the following front panel control: 

AMPLITUDE MODE LOG I dB/DIV 

e. Readjust the FREQUENCY dial for a peak display 
indication. Adjust VERNIER (Amplitude) for a full scale 
- 1 dB display indication (1 major division down from full 
scale). 

f. Adjust the frequency synthesizer and 3580A FRE- 
QUENCY dial to the frequencies given by Table 5-13. 
Always peak the display indication with the FREQUENCY 
dial and check for proper amplitude accuracy. 
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Pages 5-16 through 5-28. The following items in the 
Adjustment Procedures should appear as follows: 

5-48. ADJUSTMENT PROCEDURE. 

5-49. This portion of Section V contains complete Adjust- 
ment Procedures for the Model 3580A Spectrum Analyzer: 

POWER SUPPLY CHECKS AND ADJUST- 
MENTS (Paragraph 5-53). 

DISPLAY ADJUSTMENTS (Paragraph 5-68). 

SWEEP ALIGNMENT AND DIAL CALIBRA- 
TION (Paragraph 5-63). 

LINE ' GENERATOR ADJUSTMENTS (Para- 
graph 5-68). 

I.F. FILTER ALIGNMENT (Paragraph 5-70). 

AMPLITUDE CALIBRATION (Paragraph 
5-74). 



5-63. Sweep Alignment and Dial Calibration. 

5-64. These adjustments calibrate the front panel FRE- 
QUENCY dial plus align the frequency sweep limits. They 
should be done if the Frequency Tests (Paragraph 5-9) or 
Sweep Tests (Paragraph 5-13) of the Performance Tests 
cannot be passed by the instrument. In addition, the 
adjustment should be made if the high voltage supply was 
previously adjusted. 



5-65. Recommended Test Equipment. 

Digital Multimeter (-hp- Model 34740A and 34702A 
plug-on) 

Electronic Counter (-hp- Model 5326A) 

Oscilloscope (-hp- Model 180A with 1801 A and 1820A 
plug-ins) 

5-66. Linear Sweep Adjustments. 

a. Position the following front panel controls; (Only 
those controls printed in BOLD require a change from the 
previous adjustments). 



MIXER BALANCE ADJUSTMENTS (Para- 
graph 5-81). 

ADAPTIVE SWEEP MARKER ADJUSTMENT (Para- 
graph 5-84). 



5-62._^ Trace Alignment Adjustment. 



a. Position the 3580A front panel controls as follows: 



ADAPTIVE SWEEP Centered 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 dBv/LIN 

INPUT SENSITIVITY -30 dB 



VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00.0 Hz 

START -CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.2 KHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE REP 



Option 002: Set dBm 900 fi/LIN - dBm 600 S2 
switch to dBm 900 set INPUT MODE 
switch to UNBAL. 



b. Adjust the front panel ADAPTIVE SWEEP for a line 
in the middle of the display. Adjust the front panel FOCUS 
control for the narrowest and sharpest line. 

c. Adjust A13R5 (TRACE ALIGN) for a level trace. If 
unable to achieve this, switch A13S1 and readjust A13R5. 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdB/DlV 

dBv/LlN - dBm 600 f2 dBv/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 00.0 kHz 

START- CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0 kHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE log ZERO 




Option 002: Set dBm 900 n/LlN - dBm 600 
switch to dBm 900 0; set INPUT MODE 
switch to UNBAL. 



b. Connect the multimeter (DC mode, 1 volt range) to 
the wiper of the front panel ZERO CAL pot (center 
terminal of pot). Adjust the front panel ZERO CAL pot for 
a dc reading on the multimeter of 0 ± 100 mV. 

c. Set the counter to the Frequency Mode and adjust 
the time base/multiplier for a measurement of 1 MHz with 
6 digits of resolution (1000.00 kHz). Adjust for maximum 
input sensitivity and either a zero trigger Level or Preset. 
For the -hp- Model 5326A Counter, the controls should be 
set to: 



Sample Rate: 
Function: 
Multiplier 
Channel A: 



Fast 

Freq, 

10 ® 




Slope + 
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DC 

Atten: XI. 

BNC Input; Sep. 

Connect the counter Channel A Input to the LO Output 
terminal on the back of the 3580A, and adjust the Level 
control until the LO frequency is displayed. 

d. Remove the inner circuit board shield (covering 
A2-AS). Connect the multimeter (DC mode 100 volt 
range) to A2TP4. 

e. Adjust A2L3 (100 kHz FREQ. ADJ.) for a reading of 
1000.00 kHz ± .1 kHz on the counter. (100 kHz FREQ. 
ADJ. can be reached through side of circuit board card 
nest.) 

f. Adjust A2L1 (100 kHz VCO ADJ.) for a voltage 
reading on the multimeter between -1.5 V and -1.7 V. Re- 
cord the reading. 

g. Repeat Steps e and f as necessary to meet the 
frequency and voltage specifications. 

h. Set the SWEEP MODE control to MANUAL and turn 
the MANUAL VERNIER control fully counterclockwise 
(CCW). 

i. Adjust A14R27 (DIAL LOW END ADJ.) for a display 
of 1000.00 kHz ± .01 kHz on the counter. 

j. Reposition the following front panel control: 

FREQ. SPAN/DIV 5 kHz 

k. Adjust A3R54 (INTEGRATOR BALANCE) for a 
display of 1000.00 kHz ± .01 kHz on the counter. 

l. Position the front panel MANUAL VERNIER control 
fully clockwise (CW). 

m. Adjust A2R75 (BUFFER AMP GAIN ADJ.) for a 
display of 1500.00 kHz ± .01 kHz on the counter. 

n. Adjust A2R100 (VCO RANGE SET) for a reading on 
the multimeter equal to that obtained in Step f (± 10 mV). 

o. Repeat Steps m and n as necessary to meet the 
frequency and voltage specifications. 

p. Position the front panel MANUAL VERNIER fully 
CCW. 

q. Reposition the following front panel control: 

FREQUENCY 50.0 kHz 

r. Adjust A14R25 (DIAL HIGH END SET) for a 
display of 1 500.00 kHz ± .01 kHz on the counter. 

s. Reposition the following front panel control: 



FREQUENCY 00.0 kHz 

t. Readjust AI4R27 (DIAL LOW END ADJ.) for a 
display of 1000.00 kHz ± .01 kHz on the counter. 

u. Repeat Steps q through t as necessary to meet the 
frequency specifications. 

V. Adjust the front panel FREQUENCY dial for 0, 10, 
20, 30, 40 and 50 kHz. The corresponding frequency 
counter reading should be 1 MHz, 1.1 MHz, 1.2 MHz etc. 
with a tolerance of ± 1 kHz. 

w. Reposition the following front panel controls: : 



FREQUENCY 00.0 kHz 

RESOLUTION BANDWIDTH 300 Hz 

SWEEP TIME/DIV 2 SEC 

SWEEP MODE REP 



X. Adjust A13R1 (HORIZONTAL GAIN ADJ.) and 
A13R2 (HORIZONTAL POSITION ADJ.) for a full 10 cm 
display. The 10 kHz signal and its harmonics should fall on 
the proper graticule marking + 1/2 minor divisions (2nd, 
4th, 6th, 8th and 10th graticule from the left). 

y. Connect the input of the oscilloscope to A3TP1 1. Set 
the oscilloscope input to dc coupling. Connect a jumper 
between A3TP3 and A3TP4. 

z. Adjust the A3RI4 (RAMP COMPARATOR BAL- 
ANCE) so that the output of the ramp comparator (on 
scope) just changes states. 

aa. Remove the jumpers from the A3 board. 

ab. Reposition the following front panel control; 

SWEEP TIME/DIV 0.1 sec 

ac. Alternately press and release the STORE pushbut- 
ton, adjusting A8R4 (RAMP SIZE ADJ.) so that the 
40 kHz harmonic of the CAL signal falls on the same point 
for both the STORE and non-STORE display modes. 

5-67. Log Sweep Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 dBv/LlN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 
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FREQUENCY 00.0 kHz 

START - CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 5 kHz 

SWEEP TIME/DIV 0.5 SEC 

SWEEP MODE LOG ZERO 



Option 002: Set dBm 900 O/LIN - dBm 600 Q 
switch to dBm 900 set INPUT MODE 
switch to UNBAL. 

b. Momentarily push: 

DISPLAY CLEAR WRITE 

Adjust the front panel ZERO CAL pot for a peak at the left 
graticule. If the peak is off the screen, adjust AI3R3 for an 
on screen indication. 

c. Reposition the following front panel control: 

SWEEP MODE LOG 

d. Allow the 3580A to make three complete sweeps. 
Then adjust A3R76 (20 kHz LOG SWEEP ADJ.) so that 
the . 20 kHz harmonic of the CAL signal falls on the 20 kHz 
LOG SWEEP graticule. 



NOTE 

After each adjustment of A3R76, wait for the 
3580A to sweep through 20 kHz before at- 
tempting to readjust the setting. 

5-68. Line Generator Adjustments. 

5-69. This adjustment projjerly aligns the line generator 
circuitry. The adjustment is usually not necessary, but 
should be done if components in the high voltage power 
supply are changed, or if the display exhibits overshoot to 
abrupt level changes. 



a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdB/DlV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LlN - dBm 600 f2 dBv/LlN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10.0 kHz 

START -CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.2 KHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 S2/L1N - dBm 600 £2 
switch to dBm 900 £2; set INPUT MODE 
switch to UNBAL. 

b. Adjust MANUAL VERNIER for a peak display 
signal. Note: The Amplitude VERNIER may have to be 
adjusted to keep the signal within the display limits. 

c. Momentarily press: 

DISPLAY CLEAR WRITE 

5-72. Tracking Oscillator and Center Frequency 
Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 



previous adjustments). 

ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LINEAR 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 £2 dBv/LIN 

INPUT SENSITIVITY + 20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10.0 kHz 

START -CTR START 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 1 Hz 

FREQ. SPAN/DIV 0.5 KHz 

SWEEP TIME/DIV 0.5 SEC. 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 £2/LlN - dBm 600 £2 
switch to dBm 900 £2; set INPUT MODE 
switch to UNBAL. 

5-73. Symmetry Adjustments. 



a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPUTUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 £2 dBv/LIN 

INPUT SENSITIVITY CAL 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10.0 kHz 

START- CTR CTR 

RESOLUTION BANDWIDTH 30 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.5 KHz 

SWEEP TIME/DIV O.I SEC 

SWEEP MODE MANUAL 



OPTION 002: Set dBm 900£2/LIN -dBm 
600 £2 switch to dBm 900 £2; set INPUT 
MODE switch to UNBAL. 
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c. Fine tune the FREQUENCY dial for a maximum 
display indication. 

i. Adjust MANUAL VERNIER while pressing and re- 
leasing DISPLAY - CLEAR WRITE for a spike display 
indication in the center of the screen. Adjust the front 
panel FREQUENCY dial for a maximum display indication. 

5-77. Linear and Log Gain Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG 10 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 dBv/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10.0 kHz 

START -CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.5 kHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE MANUAL 



Option 002: Set dBm 900 S2/UN - dBm 600 n 
switch to dBm 900 set INPUT MODE 
switch to UNBAL. 

5-78. Bandwidth Gain Switching Adjustments. 

a. Position the following front panel controls: (Only 
those controls printed in BOLD requite a change from the 
previous adjustments). 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LINEAR 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 O dBv/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 10.0 kHz 

START - CTR CTR 

DISPLAY SMOOTHING MIN 

RESOLUTION BANDWIDTH 300 Hz 

FREQ. SPAN/DIV 50 Hz 

SWEEP TIM E/DIV 0.1 SEC 

SWEEP MODE MANUAL 



d. Adjust MANUAL VERNIER and the front panel 
ZERO CAL pot for a peak reading in the center of the 
display. Make the following full scale adjustments on the 
appropriate bandwidth setting. 



NOTE 

The ZERO CAL pot may have to be readjusted 
after each Bandwidth /Freq. Span setting for a 
peak reading in the center of the screen. 

5-79. Frequency Response Adjustments. 

a. Position the following front panel controls: (Only 
.those controls printed in BOLD require a change from the 
previous adjustments. 



ADAPTIVE SWEEP OFF 

DISPLAY All pushbuttoris released 

AMPLITUDE MODE 1 dB/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm'600 n dBv/LIN 

INPUT SENSITIVITY -20 dB 

VERNIER (Amplitude) CAL 

(Fully CW) 

FREQUENCY 01. 0 kHz 

START -CTR CTR 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 0.2 kHz 

SWEEP TIME/DIV 0.1 SEC 

SWEEP MODE REP 



Option 002: Set dBm 900 O/LIN - dBm 600 O 
switch to dBm 900 set INPUT MODE 
switch to UNBAL. 

b. Adjust the frequency synthesizer for 1 kHz output at 
- 20 dBV (- 20 dBm 900 12 for Option 002), and connect it 
to the 3580A INPUT (properly terminated). Adjust the 
front panel CAL 10 KHz for a full scale (0 dB) display. 

c. Reposition the following front panel controls: 



FREQUENCY 40.0 kHz 

INPUT SENSITIVITY - 10 dB 



5-84. Adaptive Sweep Marker Adjustment 

5-85. This adjustment properly positions the ADAPTIVE 
SWEEP marker. If the marker (blank spot on screen) does 
not appear at the same point on the display as new 
information being written onto the display, do this adjust- 
ment: 

a. Position the following front panel controls: (Only 
those controls printed in BOLD require a change from the 
previous adjustments). 



ADAPTIVE SWEEP OFF 

(Fully CCW) 

DISPLAY All pushbuttons released 

AMPLITUDE MODE LOG lOdBV/DIV 

AMPLITUDE REF LEVEL NORMAL 

dBv/LIN - dBm 600 f2 dBv/UN 

INPUT SENSITIVITY CAL 



8-31 




Backdating 



Model 3580A 



VERNIER (Amplitude) CAL 

(FuUy CW) 

FREQUENCY 00.0 kHz 

START- CTR START 

RESOLUTION BANDWIDTH 300 Hz 

DISPLAY SMOOTHING MIN 

FREQ. SPAN/DIV 2 kHz 

SWEEP TIMIE/DIV I SEC 

SWEEP MODE MAN 



Option 002: Set dBm 900 f2/LIN - dBm 600 
switch to dBm 900 J2; set INPUT MODE 
switch to UNBAL. 

b. Adjust the MANUAL VERNIER control until the 
trace is at the peak of the 1 0 kHz signal. 

c. Momentarily press the DISPLAY-CLEAR WRITE 
button. A dot should remain at the top of the scope. 

d. Turn the ADAPTIVE SWEEP on and adjust A8R3 
(SWEEP MARKER ADJ.) until the sweep marker (blank 
spot in trace) blanks out the dot at the top of the scope. 



Page 5-27/5-28, Figure 5-8 should appear as on Page 
8-33/8-34. 



Performance Test Card. The following items in the 
Performance Test Card (following Page 5-27/5-28) 
should appear as follows: 



FREQUENCY SPAN TESTS 

Frequency 

Span/Div. 



Counter Reading 
(Manual Vernier 
Fully CW) 



5 Hz kHz 

10 Hz kHz 

20 Hz kHz 

50 Hz kHz 

. 1 kHz kHz 

. 2 kHz kHz 

. 5 kHz kHz 

1 kHz kHz 

2 kHz kHz 



RANGE AND FREQUENCY DIAL ACCURACY TESTS 



Ideal Frequency 
Dial Setting 

10 kHz 
20 kHz 
30 kHz 
40 kHz 
50 kHz 



Actual Setting 
for a Peak 

kHz 

kHz 

kHz 

kHz 

kHz 



Test Limits 



1000.50 kHz ± .01 kHz 

1001 .00 kHz ± .02 kHz 

1002.00 kHz ± .04 kHz 

1005.00 kHz ± .10 kHz 

1010.00 kHz ± .20 kHz 

1020.00 kHz ± .40 kHz 

1050.00 kHz ± 1.00 kHz 

1100.00 kHz ± 2.00 kHz 

1200.00 kHz ± 4.00 kHz 



Test Limits 



+ .1 kHz 
± .1 kHz 
± .1 kHz 
± .1 kHz 
± .1 kHz 
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Page 6-31, 6-32, and 6-33 should be as follows: 



Reference 

Designation 


HP Part Number 


A13R33 


0698-6635 


A13R36 


0698-6635 


AI3P3S 


0757-0467 


AI3R3A 


075 7-0676 


M3SI 


3101-1162 


AlA 


03580-665)6 


A16C6 


0180-0197 


A16C5 


01 80-0373 


AI6C6 


0180-1735 


A16C7 


0180-2050 


A16C8 


0180-1701 


A16C9 


01 60-0162 


AMC12 


0180-0106 


A16C1S 


0180-0339 


A16CR 1 


1902-0777 


AI6RI 


0698-3653 


A16R2 


069 8-6688 


A16R3 


0698-3558 


A16R4 


0698-3519 


A16R5 


0698-3228 


A16R6 


0757-0673 


A16R7 


0686-1051 


A16R8 


0666-2251 


A16R9 


0686-1061 


A16RIC 


0686-3961 


A16R11 


0698-5102 


AI6B12 


0698-96^3 


A16RI3 


0757-0656 


A16RI4 


0698-6506 


A16RI5 


0698-3659 


A16RK 


0698-6526 


A16R17 


0757-0662 


A14RI8 


0698-4661 


A16R19 


0698-6627 


A16R20 


0698-651 


A16R21 


0757-0656 


AI6fl?2 


0757-0666 


AI6R23 


0757-0615 


A16R26 


0757-0607 


A16R25 


2100-3123 


AI6R2E 


0698-5673 


A16R27 


2100-3161 


A16R28 


0698-3279 


A16R3I 


0698-651 


A16R32 


0698-6500 


A16R33 


0757-0656 


A16R3A 


0757-0123 


A16R35 


0698-3655 


A16R3« 


0757-0668 


A16R37 


0698-7802 


At6R38 


0757-0272 


A16R39 


0696-6502 


A14R40 


0696-3226 


A16R41 


0698-321 5 


A16R42 


0698-3226 


A16R43 


0696-3279 


AI6R46 


0696-6526 


A16R45 


0698-6562 


A14R46* 


0698-3540 


A16R101 


0757-0446 


A16RI02 


0698-3572 


A16RI03 


0698-651 e 


A16R106 


0698-3656 


AI4R105 


0757-0686 


A14RI06 


0696-5906 


A14RI07 


0698-7096 


AJ4RI06 


0698-7091 


A14R109 


0698-5675 


AI4R110 


0698-5675 


A14SI 


03580-61901 



Description 



Mfr Part Number 








8:m0 fl« 2.49K OHM It 1/88 
ftSF«0 FtM OHM It IfBU 

(UFXD MCT FLN I2IK DKH It 1/8W 
R:Fxn HFT fLH )OttC (MM It 1/0U 
SWlTCHtSlIDE MINIATUftF* .^PDT 



anARn assvsbandwidth switch 



CSFXO FLECT ?.2 UF I OS 20VPCW 
C:FXO FtECr 0.66 UF lOZ 3SVDCW 
CsFXO eieCT 0.22 UF lOZ 3SV0CW 
C:FXO TANT. O.OB2 UF lOt 3SV0CU 
C:FX0 elect 6.6 UF 20S 6V0CM 

C;FXn HV 0.022 UF lot 200V0CW 
C:Fxn ELFCT 60 UF 20t 6VnCW 
C:FXO At ELECT 50 UF 6T5-10* ISTDCW 

OinOEsRREAKOOWN 6.2V SI 

R:FX0 met FLH 196K OHM It 1/BW 
RSFXO FLM 26. 7K OHM IS IF6U 
RsFXD HFT flu 4.02K OHM It 1/8M 
RsFXO NET FLM 12. OHM LS 1/8W 
RSFXO MET FLM 69. 9K OHM It 1 F8W 

RSFXO MET FLM 22IK OHM If t/6W 
RSFXO COMF IMEGOHM It 1/6U 
RsFXO COMP 2.2 MEGOHM lOS I/6W 
RsFXO COMP lOOX CUM lOS l/AW 
RSFXO COMP 39DK Om lOS L/6W 

RsFXn COMP 1.2 HF,GnHM lOt 1/4W 
RSFXO FLM A.S3X OHM It 1/8M 
RSFXO MET FLM 33.2K OHM It 1/8W 
RsFXO FLM 73.2K OHM IS 1/8W 
RsFXD MFT FLM 383K OHM It t/8W 

RSFXO FLM 176X OHM IS t/ftN 
RSFXO MET FLM 10. OX fINM It 1/8W 
RsFXO MET FLM 3.76K OHM It 1/8W 
RsFXD FLM 16S0 OHM It L / 8M 
RSFXO FLM 86. 6X CUF* l.Ot 1/8W 

RsFXO MET FLM 43.2K OHM It 1/8H 
RSFXO MET FLM 15. OX OHM It 1/8W 
RsFXO MET FLM 675 OHM It 1/BW 
RSFXD MET FLM 200 OHM It I/8W 
RSVAK CFRH6T 500 OHM lOt TYPE P 3/6M 

RsFXO MET FLM ).9K OHM It 1/8W 
RtVAR CERMET 20K OHM lOS TYPE P 326W 
RsFXO NET FLM 6090 Dm It 1/6W 
RSFXO FLM 86. 6X 0»FC UOS 1/6W 
RSFXO FLM 57.6R It t/BW 

RsFXO MET FLM 63. 2K flMM It 1/8W 
RSFXO MFT FLM 36.8X OHM It 1/8W 
RSFXO NET FLM 261K OHM It 1/ 8W 
RsFXO FLM 130X OHM It I/8W 
RSFXO FLM 523K OHM l.Ot 1/8W 

RSFXO FLM 52. 3K DIM It I/8W 
RSFXF FLM 66.9K OHM It 1/8W 
RSFXO NET FLM 69.9K OHM It 1/8H 
RSFXO FLM 699K OHM l.Ot 1/BW 
RSFXO MET FLM 69.9K OHM It 1/BH 

RsFXO MET FLM 6990 OHM It 1/8M 
RSFXO FLM 176K OHM It 1/8W 
RSFXO FLM 653K OHM It 1/8W 
R: FXD MET FLM I5.4K0HM 1/8W 
R: FXO MET FLM I5.0K0HM 1% 1/8W 

RsFXD FLM 60. 6X 0M4 It 1/BM 

RSFXO FLM I37K OHM It 1/8W 
RsFXO MET FLM 287K OHM It L/8tf 
RSFXO MCT FLM 750K OHM It 1/8W 
RSFXO FLM 1.58 MEGOHM l.Ot 1/2W 

RSFXO MET FLM 3.32 MEGOHM IZ 1/6W 
RsFXO MET FLM 10 MEGOHM It 1 /2H 
RSFXO MET FLM 30 MEGOHM It IW 
RsFXO MET FLM 30 MEGOHM It IW 
SWITCH ASSY 



0698-6635 

0698-6635 

0757-0667 
0757-0676 
GF 126-0008 



03580-66516 



1500225X9020A2-DYS 
1500686X903 5A2-0YS 
0180-1735 
1500823X9035X2 -OYS 
0160-1701 

192P22392-PTS 

0180-0106 

300506G015CB2-OSM 



0698-3653 

0698-6688 

0698-3558 

0698-3519 

0698-3228 

0757-0673 
CB 1051 
CB 2251 
CB 1061 
CB 3961 

CB 1251 

0698-6663 

0757-0654 

0698-6506 

0698-3659 

0698-6524 

0757-0442 

0698-4441 

0690-6427 

0698-4511 

0757-0456 

0757-0446 

0757-0615 

0757-0407 

2100-3123 

0698-5673 

2100-3161 

0698-3279 

0698-4511 

0698-6500 

0757-0456 

0757-0123 

0698-3455 

0757-0468 

0698-7802 

0757-0272 
0698-4502 
0698-3228 
0698-32 1 5 
0696-3228 

0698-3279 

0698-4524 

0698-4542 

C4-1/8-TO-1542-F 

07B7-0446 

0698-3572 

0698-45L8 

0698-3456 

0757-0486 

0698-5904 

0698-7094 

0698-7091 

0698-5675 

0698-5675 

03560-61901 



See introduction to this section for ordering information 














Backdating 



Model 3580A 




Reference 

Designation 



AI4SI 


3100-2 74 0 


A14S1 


3100-2736 


A14S2 


1 3100-2740 


A14U1 


1 1826-0304 


AI5 


03580-66S15 


AISRI 


0698-7802 


A15R2 


0757-0403 


AISR3 


0757-0410 


A15R4 


0757-0161 


A15R5 


0757-0274 


A1SR6 


0757-0273 


A1SR7 


0698-3497 


A1 SRB 


0757-0444 


AISR9 


0757-0453 


AISRIO 


0698-3572 


AISRI 1 


0757-0467 


AI5RI2 


0698-3499 


AISRI 3 


0698-3497 


AISR14 


0757-0442 


AISRI 5 


0757-0444 


A 1 SR 1 < 


0690-5572 


A15R17 


0698-5572 


A15R16 


0757-0442 


A15R19 


2100-0668 


A1SR2C 


0698-3519 


AISR2I 


0698-6758 


AISR22 


0696-5560 


A1SR23 


0698-5573 


A15R24 


0698-6292 


AI5R2S 


069A-55BI 


At SR7( 


0757-001 5 


A15R27 


0696-5916 


AlSR/e 


0698-5987 


A1SR29 


0698-3587 


A15R3C 


0757-0466 


AI5R31 


0698-4489 


A15R32 


0684-3351 


A1SR41 


0698-4524 


A1SR42 


0698-3455 


A1SR43 


0698-4500 


A1SR44 


0698-451 1 


AISSl 


03580-61903 


AI5S1 


3100-2 742 


AISS2 


03560-61904 | 


A15U1 


1826-0043 


A1SU2 


1826-0043 


A16 


035AO-66516 

! 


A16C1 


0180-1743 


AI6C2 


0160-2207 


A16C3 


0150-0093 


A16C4 


01 80-0376 


AI6CI2 


0150-0093 


AI6CRI 


1901-0040 


A16CR2 


1901-0040 


AI6CR3 


1901-0040 


A16CP4 


1901-0040 


A16CRA 


1902-0025 


A16CR7 


1901-0040 


A16CR8. CR9 


1901-0040 


A16J1. J2 


1251-2035 


A16LI 


9100-1644 


A1601 


>854-0354 


A 1602 


1853-0010 


A 1603 


1854-0071 


A1604 


1853-0010 


A 1606 


1854-0071 


AI607 


1854-0475 


AI608 


1855-0386 




SWiTCHtROTARV 
SMI TCHtROTARV 
SWITCH:BANDWIDTH 
1C UF 355 OP AMP 



BOARD ASSYxSWECP SMITCH 



R:FX0 FI. M 523IC OHM 1«0« 1/SW 

RsFXO MFT FLM 12I OHM IS 1/8M 
ftiFXO Mf:f FLN ^01 OHM IX |/8M 
AsFXn FtM 60A OHM IS l/BW 
R:FXO MFT flM |*21X rUM IX l/BM 
R:FX0 MFT FLM oik ohm is 1/6W 

RSFXD FLM 6.0M( Om IS l/BM 
RlFXO MFT FtM 12*1K OHM IS I/8U 
R:FX0 NFT FLM 30..IK OIM IS l/BM 
RsFXO FtM 60.AR OHI IS l/BM 
RsFxn MFT FtM 12|K OHM IS l/BM 

R:FX0 FLM 40. 2K Om IS 1/6W 
RsFXO FtM 6.04K OHM IS 1/SM 
R:FXD MFT FtM lO.OK OHM IS 1/6M 
RtFXO MFT FtM 12. IK flHN IS l/BM 
RsFXn FtM 12. SK OI«l O.SS l/BW 
R:FXD FLM t2.5K OHM 0.5% 1/8W 
R:FXD MET FLM 10.0K OHM 1% 1/8W 
RrVAR 10 K 10% 

RtFXO MET FLM 12. 4K OHM IS l/BW 
RtFXO FLM 12. SR O.SS l/BW 

RtFXO FLM 2SR OHM O.SS l/BW 

RtFXO FLM SOK OHM O.SS l/BW 
RtFXO FLM 12SR OHM O.SS 1/8W 
RtFXO FLM 2S0K OHM O.SS l/BW 
RtFXO MFI FLM BOOK OHM 1/2S 1/2W 
RtFXO MET FLM 1.25 MEGOHM l.OS 1/2W 

RtFXO MET FLM 2.S HEGOHM l.OS 1/2W 
RtFXO MET FtM S.OO MEGOHM IS IW 
RtFXO MET FtM 750K OHM IS l/BW 
RIFXO FIM 2BR OHM IS l/BW 
R:FXD 3.3 MEGOHM f0% 

RtFXO FLM I74R OHM IS l/BW 
RtFXO MET FLM 261K OHM IS l/BW 
RtFXO FiM S7.6R 0»M It l/BW 
RtFXO FLM A6.6R OIM l.OS l/BW 
SWITCH ASSYtSPAN 

SWITCHI ROTARY 
SWITCH ASSVtMOOE 

ICtLlNEAR OPERATIONAL AMPLIFIER 
ICtLINEAR nPERATICMAL AMPLIFIER 



BOARD ASSYtFCM 



CtFXO ELECT 0.1 UF tOS SSVOCW 

CtFXO MICA 300 PF St 
CtFXO CER 0*01 UF ♦A0-20S lOOVOCW 
CtFXO ELECT 0.4T UF lOX 3SVDCW 
CtFXO CER 0*01 UF ♦8O-20S lOOVDCW 
ninoEtSiLicoN so ma 3o wv 

OiaOEtSUICON so MA 30 wv 
OinOElSILICON so MA 30 wv 
OinOEtSiLICON so MA 30 WV 
OinOF«BHEAKOnWMtlO.OV SS 400 MW 
OinOEtSII.ICON so MA 30 WV 

niOOEtSILICON so MA 30 WV 
CONN:PC EDGE (2x 1SI30CONTACT 
COIL/CHDXE 330 UH SS 
TSTRtSI NPN 

TSTRtSI PMPISELECTEO FROM 2N32SII 

TSTRtSI NPNI SELECTED FROM 2N3704I 
TSTRtSI PNPfSELECTEO FROM 2N32SII 
TSTRtSI NPNISELECTFO FROM 2N3704I 
TSTRtSI NPN 
TSTRtFET ft>CHANNEl 




3100-2740 

3100-2730 

3100-2740 

LE355H 



03SAO- BASIS 



07S7-0403 

07S7-0410 

0TS7-01A1 

0757-0274 

0757-0273 

0648-3407 

0757-0444 

07S7-04S3 

069B-3S72 

0757-0467 

0648-3499 

0648-3497 

07S7-0442 

07S7-0444 

069B-SS72 

0693-5572 

0757-0442 

381 

064B-3S19 

0696-6758 

0698-SS80 

0698-5573 
0696-6292 
0698-5581 
0757-001 S 
0698-5916 

0698-5967 
0698-3S87 
0757-0486 
0698-4489 
CB 3351 

0698-4524 

069B-3455 

0698-4500 

0698-4511 

03580-61903 

3100-2742 
03580-61 904 
1626-0043 
1826-0043 



03S80-66S16 



ISOD I04X903SA2-DVS 

0160-2207 

BOl-KBOOOIl 

1S00474X903SA2-OYS 

aoi-Reoooii 

F0G108B 

FDGIOBB 
FDGI DBS 
FOGI 0S8 
1902-0025 
FDGI 086 

FDGI 086 
252-15-30-300 

9100-1644 

1B54-0354 

1853- 0010 

IB54-0071 

IBS3-0010 

1854- 0071 
IB54-0475 
2N4392 
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Model 3580A 



Backdating 



Reference 

Designation 



A 16 RI 

AUR7 

AI 6 A 3 

AI6R4 

AI4RS 

AUR6 

A16RT 

Ai«fta 

AUR9 

A16R10 

A16RI I 
A16R1 2 
AI6R1 3 

AI6PI 4 

A16R1 9 

AI6R1 t 
A16R1 1 
AtARie 
A16R1<» 
AI6R?? 

AI6R74 

A16R75 

A16PP4 

A16R77 

A16R78 

A16R7S 

AlAa3C 

A16R31 

A16IJ1 

A16IJ2 

A16U3 

AI6U4 

A17 



A18 A, 



A18C1 

At8C4 

A18C5 

A18C6 

A18J1 

A18J2 

A18R1 

A18R2 

A18R3* 

A18R4 

ATBR5 



Aid 

A20 



HP Part Number 



0757-0270 

0757-0270 

0757-0426 

0658-4499 

069A-3162 

0696-4503 

0664-2731 

0797-0282 

0664-1031 

069A-3226 

0757-0456 

069fl-3?26 

0690-3228 

0684-1041 

0684-7251 

0757-0440 

0757-0460 

0696-3557 

0698-3226 

0684-2231 

0757-0479 

0757-0273 

0698-3162 

069H-3778 

0757-0463 

0698-3557 
06 84-683 I 
0684-1041 
1626-0043 
1826-0043 

18 20-0723 
1626-0111 



03531-66518 



0180-0091 

0180-0091 

0160-2206 

0140-0204 

1251-2969 

1251-3638 

0698-4882 

0698-5874 

0757-0284 

0757-0472 

0698-4308 

9100-1460 



Qty 



Description 



A, S«e Backdating 



RtFXO HET EIH 249 K DHH It 1 / SU 
RtFXO HET EIH 299 IC dm It 1 /BH 
RiFXO ELH t. 3 K OHM It l/SH 
RtFXn FLH SR. 9 K OEM It l/SM 
RtFXO NET FLH L 6 .AX IMH It 1 /AM 

RtFXO FLH 6 *. 5 X 01*1 It l/AH 
RtFXO COHR 22 K OHH lOt 1 / 4 H 
RtFXO HFT FLH 221 OHH It 1 / 8 H 
RtFXO COHP lOK OHH lOt 1 / 4 H 
RtFXO RET FLH 49 . 9 K OHH It I /AH 

RIFXO HFT FLH 4 J. 2 K fWH It I /AH 
RtFXO HFT FLH 49 . 9 X OHH It l/BH 
RtFXO HFT FLH 49 . 9 K tMH It l/BH 
RtFXO COHP lOOX OIM lot I/ 4 H 
RIFXO COHP 2.2 HEGOHH 101 1 / 4 H 

RtFXO HET FLH 7 . 90 X tlMH It l/BH 
RtFXO HFT FLH 61 . 9 X rMH It 1 /BH 
RtFXO FLH 806 OHH It l/BH 
RtFXO HFT FLH 49 . 9 X OHH It l/BH 
RtFXO COHP 22 K OHH tot I/ 4 H 

RtFXO HET FLH J 92 X OHM It l/BH 
RIFXO HET FLH T.OIX OHH 11 l/BU 
RtFXO HET FLH 46 . 4 K f«H It l/BU 
RtFXO HFT FLH 49 . 9 K (>tH It l/BU 
RIFXO HET FLH 82 . at EMH It l/BH 

RtFXO FLH 806 OHH It l/BH 
RtFXO COMP 6 BH OHM lot 1 / 4 U 
RIFXO COHP lOOK OHH IJt 1 / 4 H 
ICtLINEAR OPEAAII 0 N 4 L AHPLIFIER 
iCiLINEAR OPERATIONAL AHPLIFIER 

jNTEORATFO C IRCUl T tOPER AT I0N4L AMPl . 

NOT ASSIGNED 



BOARD ASSY; INPUT. BALANCED 
(FOR OPTION D02 ONLY) 

C:FXO 10UF+50-10X 100VDC AL 

C:FXD lOUF +50-10% 100VDC AL 

C:FXD 160PF 5% 300VDCW 
C:FXD 47PF 5* SOOVDCW 

CONN:PHONO. SINGLE JACK 
CONN:POST TYPE 

R:FXD 976 OHM 1% .5 W F TUBULAR 
R;FXD 639 OHM 1% ,5W F TUBULAR 
R;FXD ISO OHM 1% .12SW F TUBULAR 
FACTORY SELECTED PART 
H:FXD 200K 1* .125W F TUBULAR 
R:FXD I6.9K I* .I2SW F TUBULAR 



TRANSFORMER AUDIO 



NOT ASSIGNED 
POWER INPUT MODULE 



Mfr 

Code 



28480 

28660 

28460 

28460 

26460 

28460 
01171 
284 60 
0U21 
264 80 

284 60 
284 80 
28480 
01121 
01121 

284 00 

28480 
264 80 
26460 
01121 

26460 
26480 
28460 
264 80 
28460 

28480 

01121 

01121 

28460 

28460 

28480 

04713 



56289 

56289 

28480 

72136 

27264 

27264 

24546 

24546 

24546 

24546 

16299 

28480 



Mfr Part Number 



0757-0270 

0757-0270 

0757-0426 

0698-4499 

0698-3162 

0698-4503 
CB 2731 
0757-0262 
CR 1031 
0698-3228 

0757-0456 
0698-3228 
0698-3226 
CB 1041 
CB 2251 

0757-0440 
0757-0460 
0698-3557 
0698-3226 
CB 2231 

0757-0479 

0757-0273 

0696-3167 

0698-3226 

0757-0463 

0698-3557 
CB 6831 
CB 1041 
IB26-0043 
1826-0043 

1820-0223 

NC1458C 



03580-66518 



300106F1000C? 

30D106F1000C2 

0160-2206 

DM 1 5E470J0S00WV ICR 

15-24-0501 

09-65-1061 

NA6 .p 

NA6 

C4-1/8-TO-151-F 

C4- 1 /8-TO-2003- F 
C4- 1/8-TO- 1692-F 

9100-1460 



0960-0444 



Page 6-34. Delete the parts list for the A33 board. 
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Backdating 



Model 3580A 



Pages 6-35, 6-36 should be as follows; 



Reference 

Designation 


— 
HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 






m 


MISCELLANEOUS MECHANICAL PARTS (CONT'D) 








03580-04104 




C0VER:SIDE RAIL 


28480 


03580-04104 




5040-7042 




CAP:ENO (FOR HANOLEI 


28480 


5040-7042 




03580-24708 




RETAINER (FOR HANDLE) 


28480 


03580-24706 




03580-28001 




SCREW IFOR HANDLE) 


28480 


03580-26001 




3050-0456 




WASHER (FOR HANDLE) 


B8928 


5808-16-15 




5040-0508 


1 


LIGHT SHIELDXRT (PLASTIC) 


28480 


5040-0508 




03580-00203 


1 


PANE LiFREQUENCY CONTROL MODULE 


28480 


03580-00203 








PANEL:FfiONT 








03580-0021 1 4 


1 


STANDARD 3580A 


26480 


03580-00201 




03580-00214 4 


1 


OPTION 002 


28480 


03580-00204 








PANELrREAR 








03580-00212 


1 


STANDARD 3580A 


2B460 


03580-00202 




03580-00205 


1 


OPTION 002 


28480 


03580-00205 




1460-1341 


1 


STANO;TILT 


2B480 


1460-1341 




5060-7440 


1 


WINOOW:FREQUENCV 


28480 


5060-7440 








KNOBS 








0370-1005 




ADAPTIVE SWEEP 


28480 


0370-1005 




0370-2182 




AMPLITUDE REF LEVEL 


28480 


0370-2182 




0370-2106 




BANDWIDTH 


28480 


0370-2186 




0370-2188 




DISPLAY SMOOTHING 


28480 


0370-2188 




0370-1005 




FOCUS 


28480 


0370-1005 




0370-1115 




FREQUENCY (CRANK) 


28480 


0370-1115 




0370-2185 




FREQUENCY SPAN 


28480 


0370-2185 




03580-67401 




INPUT SENSITIVITY 


28460 


03580-67401 




712CM008 




DECAL 


28460 


7120-3115 




0370-1005 




INTENSITY 


28460 


0370-1005 




0370-2188 




MANUAL VERNIER 


28480 


0370-2188 




0370-2473 




POWER 


28480 


0370-2473 




0370-2187 




SWEEP MODE 


28480 


0370-2187 




0370-2184 




SWEEP TIME 


28480 


0370-2184 




0370-2188 




CONCENTRIC KNOB 


28480 


0370-2188 




0370-2189 




VERNIER 


28480 


0370-2189 




0370-1019 




ZERO CAL 


28480 


0370-1019 




0370-0906 


6 


PUSHBUTTON-BASE 


28480 


0370-0906 




0370-0934 


6 


PUSHBUTTON-CAP 


28480 


0370-0934 




0370-0914 


6 


PUSHBUTTON-BEZEL 


28480 


0370-0914 




0350-0137 


1 


LABEL:PUSH8UTTON. 1 D8 


28480 


0350-0137 




0350-0136 


1 


LABEL:PUSHBUTTON. 10 OB 


28480 


0350-0136 




0350-0135 


1 


LABEL:PUSHBUTTON. LIN 


28480 


0350-0135 




0350-0138 


3 


LABEL:PUSHBUTTON, PLAIN 


28480 


0350-0138 








MECHANICAL PARTS 












(SEE FIGURE 6-1) 






MP1 


1 140-0059 


1 


COUNTER.MECH 


28480 


1140-0059 


MP2 


03580-24302 


1 


PLATEtCOUNTER 


28480 


03580-24302 


MP3 


03580-24303 


1 


PLATE:P0T 


28480 


03580-24303 


MP4 


1430-0777 


1 


GEAR:SPUR 


28480 


1430-0777 


MP& 


03580- 24304 


1 


PLATE:REAR 


28480 


03580-24304 


MP6 


03580-20801 


1 


HSGrDETENT 


28480 


03580-20801 


MP7 


1430-0778 


1 


GEAR;SPUR 


28460 


1430-0778 


MP8 


1430-0775 


1 


GEAR:SPUR 


28480 


1430-0775 


MP9 


03580-24704 


4 


HSG:SPACER 


28460 


03580-24704 


MP10 


1460-0563 


1 


SPRING rCLUTCH 


28480 


1460^63 


MP11 


03580-24705 


2 


SPACER:RATlO DRIVE 


28480 


03580-24705 


MP13 


03680-23704 


1 


SHAFT:COUNTER 


2B480 


03580-23704 


MP13 


03580-21401 


2 


RATIO DRIVE 


2B480 


03580-21401 


MP14 


03580-21204 


1 


AOAPTER:CLUTCH 


28460 


03580-21204 


MP15 


3050-0587 


1 


WASH:NEOPRENE 


28480 


3050-0587 


MP16 


03580-23703 


1 


SHAFT:RATtO DRIVE 


28480 


03580-23703 


MP17 


1430-0713 


1 


GEAR:MITER 


26480 


1430-0713 


MP18 


03580-22402 


1 


GEAR:BEVEL, MOD 


28480 


03580-22402 


MP19 


03580-24301 


1 


PLATEiFRONT {THIS INCLUDES SWITCH. 3101-0199) 


28480 


03580-24301 


MP20 


03580-24702 


3 


SPACE R:HSG 


28480 


03580-24702 


MP21 


03580-01216 


1 


PLATE:CLUTCH 




03580-01216 


MP22 


5040-7532 


1 


CLUTCH 




5040-7532 


MP23 


03580-24703 




SPACE R:HSG 




03580-24703 


MP24 


03580-62401 




GEAR:ANTIBACKLASH 




03580-62401 


MP25 


03580-22401 




GEAR:STOPMOD 




03580-22401 


MP28 


00692-247 




GEAR:STOP 


28480 


0069 2247 


MP27 


03580-23705 




SHAFTiLIMIT 


28480 


03580-23705 


R6 


2100-0564 




R:VAR. 1(X)K20O 


28480 


2100-0564 


R7 


2100-0574 




R;VAR 10TURN 5K - 10% 


28480 


2100-0574 


S7 


3101-0199 


■ 


SWITCH SLIDE 


28480 


3101-0199 



A Fo,S/N I312A-0036S and btlow: ordtr 03SSD-00201 (Std) a, 03SSO-00204 (Opt. 002). 
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Model 3580A 



Backdating 




8-39/8-40 





